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SCIENTIFIC SOCIETIES’ ADVERTISE- 


MENTS. 


IN an article written in Hngineering News (New 
York), Mr. Oberlin Smith discusses very fully the 
question of engineering society papers as advertise- 
ments. It is exceedingly difficult, if not impossible, 
to say where the border line is which divides an 
advertising from a non-advertising communication, 
though it is not difficult in many cases to see that a 


particular paper is penned purely in the interests of 


the writer. In some respects every paper is of the 
nature of an advertisement, as the author’s object, if 
not to bring to notice some particular invention 
which he has devised, is practically to show to the 
world that he has a knowledge of the subject he is 
speaking about, and that consequently he is competent 
to undertake work of a nature similar to that being 
discussed—in other words, that “he is a clever fellow 
who will be glad of a job.” That scientific papers are 
written from a purely disinterested point of view is, 
we believe, very rarely thé case, though no doubt more 
honour than direct pecuniary advantage is in many 
instances the result. A contemporary on referring to 
the Institution of Electrical Engineers considers it time 
that the latter should put its foot down on advertising. 
Flagrant cases should undoubtedly be summarily dealt 
with, but we rather think that there is really but little 
cause for complaint, and that cases of deliberate 
advertising are very few indeed, also that probably 
those who would first cast a stone are not as immaculate 
as they imagine themselves to be. 

The descriptions of new dynamos, new voltmeters. 
new ammeters, new storage batteries, are practically 
nothing more than advertisements, except that the 
describers do not state in black and white that “the 
instrument designed by me is constructed by Messrs. 
So-and-So, and may be obtained price——, and will be 
found a very satisfactory apparatus in every respect 
and should be in the hands of every electrician ;” 
yet the bare descriptions of such apparatus nearly 


always lead to very interesting and useful discussions. 
We are much inclined to think that those who com- 
plain are very much influenced by the green-eyed 
monster, and do not by any means speak from dis- 
interested motives. 


ELECTRICAL ENGINEERS. 


A MAN is what a woman makes him may be true of the 
bulk of mankind, but unless electrical engineers are 
taken in hand by Dame Fortune—the lot of few—they 
have pretty much to makethemselves. The fairy feminine 
touch is quite thrown away, it would leave no impres- 
sion upon the hard fibre and obstinate doggedness of 
the youth who runs in the way electrical. He might 
otherwise become a government clerk with a taste for 
private theatricals. Putting callously aside the hand 
which would lead him gently from his too odoriferous 
galley pots and noisy bells; unheedful of tears wept over 
spoilt carpets, suffocating vapours, appalling explosions, 
and of delicate hints that he might be spending his 
time better by improving his mind in orthodox fashion 
or taking his sister out for a walk; he sticks to 
his nasty experiments and even assails the opposition 
with such effect that he is given up as hopeless and 
his room is “tidied” no more. Once the epidemic 
has seized him there is no curing the complaint ; 
and when he finds himself fairly at work in the shop 
or on an installation, what many young fellows would 
call a “grind,” soon becomes in him “a property of 
easiness,” and to be hard at it from six in the morning 
till twelve at night he takes as all in the day’s work. 
Who ever heard of an electrical engineer striking ? A 
dock labourer would faint at the idea of his hours, 
and a gas man go clean off his head. 

The work of the world is done by young men, so 
they say, and of no calling is this more true than of 
electrical engineering. To the philosophical and the 


experimental side we do not so much refer as to the 
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practical. General principles, discoveries of laws and 
formation of formule may go in considerable measure 
to the credit of middle age; but call to mind the 
electrical companies that have done good work ; have 
not their engineers been young men, sometimes very 
young? Whoever has been at the helm, youth has 
been at the prow. The youthfulness of electrical 
engineering firms has been first a source of amusement 
and afterwards of amazement to many a city man who 
has come into contact with them. 

Electricity travels fast ; we were unconsciously 
writing of a few years ago. Youth, as Roupell told 
his constituents at Kennington, when taxed with it, is 
a fault which mends daily. Some of our colleagues 
have beards now, but early development is still a 
characteristic of the breed. It may not be so always. 
Electrical engineering is fast settling down between 
well-defined lines. Its devotees are more likely in the 
future than in the past to be told what to do and how 
to do it, than to be left to find out for themselves. 
Experience will lead and control inexperience, and 
with a larger field the youthful one will find it more 
difficult to get through his horses. ~ 

When the application of electricity began to take 
practical shape all sorts and conditions of men were to 
be found in the ranks of the workers. In all manner 
of corners cropped up these pioneers, working each 
according to his own light. Usually unknown to, and 
not knowing others in a kindred line which had 
not become, as it is now, a fraternity they were 
isolated plants ; the Dynamicables were not born, 
nor the Electro-Harmonics thought of. Interesting 
men they were, with a firm faith in the future of their 
work and the spoils to be obtained, and willing to talk 
on the subject, and explain all they knew, and more. 
Like frontiersmen, generally, they were of no nation. 
We laid Germany, Austria-Hungary, France, Sweden, 
Denmark, and other countries under tribute for them, 
and they struggled side by side with the native 
Briton. Engineers of all kinds were, of course, 
represented, as also the instrument and the clock- 
maker, but in addition they came from occupations 
between which and the new trade a great gulf would 
seem to have been fixed. One of the earliest contracts 
in London for an electric light was let to a Parisian 
bootmaker, the lamp and generator being his own 
invention. But they were vexed, like public men, 
with an eternal want of pence. Those who had no 
money did not strike an El Dorado all at once, and 
those who had it lost it. They preached to an unbe- 
lieving generation, their converts were few, and the 
subscriptions poor. Some, after opening the way to 
others, sickened and died, never seeing the time when 
half a million is underwritten in a week or so, a high- 
class money-lender finding a quarter straight away and 
the wealthy merchant or banker planking down his 
thirty or forty thousand towards the business. Others, 
let us hope, are sharing in the good things. 

When electrical work began to gain a little confi- 
dence, those who found the money, or had the manage- 
ment, found places for their nominees. Boys fresh 
from school, young men from college, drapers’ shops, 


and all kinds of businesses, formed the juniors 
of the new profession, together with a sprinkling of 
young engineers just out of their time; and very well 
paid they were. We remember one big boy from 
school who started at two hundred and fifty pounds a 
year and his board and lodging ; but he was the rela- 
tive of a director. These were all, in concert with any- 
body who could run a wire, termed electricians. Some 
have retired into the limbo whence they came ; but the 
survivors, having passed through a good apprentice- 
ship, are excellent engineers now. Messrs. Crompton 
and Company and the Brush Corporation had numbers 
of young men through their works, and many known 
names owe their early training to these firms. 

The electrician of the old type is out of date. It 
dawned upon managers that a sound engineering know- 
ledge, without any acquaintance with electrical theories, 
was worth more than theoretical acquirements. It has 
come to be a received axiom that with five years’ engi- 
neering training five weeks is enough to turn out an 
efficient electrical engineer. In other words, the elec- 
trical industry is a branch of engineering. But in 
these days of high pressure and condensing, they put a 
gentleman’s son in at one end of a school of electricity, 
and after grinding him for a year or so, bring him out 
at the other end ready to take any position in the trade. 
You must drop in a fee of appropriate weight, or the 
machine won’t work. The principals have always a 
ready made supply on hand with which they can 
oblige you, and the vexed souls of chief engineers can 
testify to the delicate position in which they have been 
placed in solemnly testing the samples, and declining 
them on the plea that they are too good for the place, 
a truth as measured by the stipend asked, which is, 
say, £200 a year to commence with. 

We do not fora moment underrate theoretical in- 
struction, or we should not give it week after week ; 
but we think that actual practice has proved the better 
school so far, and would say to those about to join the 
profession, get into harness at once and read up your 
theory, higher mathematics, chemistry, &c.,as and when 
you can. There are magnificent opportunities in 
evening classes and the electrical papers. 

Perhaps the chief characteristic quality of the elec- 


trical engineer, as we know him, is earnestness. His 


profession is a pleasure and possesses him. It prompts 
him “to scorn delight and live laborious days.” His 
conversation is of things electrical. We verily believe 
it would be impossible to find two or three gathered 
together without talking shop. Woe unto the profane 
outsider who at such times interpolates a remark which 
he thinks may lighten the conversation, feeling that he 
has made a point appropriate, perhaps even witty. A 
short and then averted glance, accompanied by a certain 
elevation of the eyebrow, and he is cowed, or inclined 
to be more profane, according to his disposition. But 
they talk to the point, and rarely drivel, and to a 
patient listener are exceedingly good company, with 
much of interest to communicate. We do not believe 
that, in their opinion, what they do not know is not 
worth knowing, or that their acquaintance with the 
belles lettres, &c., is more limited than it might be, but 
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on general subjects they are apt, like Br’er Fox, to 
“lay low and say nuffin.” Might they not, .with 
advantage, draw the business man a little in exchange 
and learn more of financial and_ general commercial 
methods ; for most of them, when they have an oppor- 
tunity, pick up such things readily, and jump to the 
meaning of discounts, without much trouble. A more 
thorough knowledge of accounts, for instance, would 


be often useful, as also of the benefits and responsi- 


bilities of bills of exchange. Price lists cannot be too 
much collected, studied and tabulated, and a record 
kept of the trade’s weak ducks is useful. 

This is more or less a sermon to the young, befitting 
the youthful season of the year, which we trust and 
believe will be one of unprecedented prosperity to 
electrical engineers. 


; AT the second annual gathering of 
sales the employés and friends of the Govan 
Potential Currents. Faraday Electric Works, on Friday, 

the 13th ult. Mr. Wm. M‘Whirter, 
M.I.E.E., presided, and in the course of his remarks 
said it was only right to recognise that there was danger 
in the transmission of high potential currents. The 
worst thing about it was, that it was impossible for 
anyone looking at a wire to tell whether it was working 
or not. In New York wires were run anywhere and 
everywhere and in any manner possible. Here our 
overhead wires were put up in such a way that it was 
almost impossible for any accident to happen even if 
the wires did come down. As regards the question, 
is it imperative that dangerous high potential currents 
should be used? he said they knew as a fact that the 
loss in this system when working only a smal] number 
of lamps was very considerable, and his own candid 
opinion was, that if the mean efficiency were taken 
into account it would not exceed 50 per cent. ; there 
appeared, therefore, to be no reason why this tre- 
mendous and dangerous current should be used. With 
a continuous current of 500 volts—which was not dan- 
gerous—he had had more than one connection himself 
and was there to tell the tale, when an alternating cur- 
rent would have meant death. 


Mr. HUMAN, of the Guardian Fire 
Conduetors, Office, intimates that he is pleased to 
note that Mr. Kennelly confirms the 

10° Centigrade limit of temperature, due to current 
above air, which the former adopted in November, 
1887, when drawing up a set of rules in conjunction 
with others. It was the first attempt at clearly defin- 
ing by rule the proportion of current to conductor, and 
in such a manner as to enable tables to be compiled to 
meetit. It is practically a limit of 150° Fahr. due to all 
causes, as subsequently adopted by the Institution of 
Electrical Engineers, but with the distinct advantage 
abovestated. Tables were compiled from the formule of 
Prof. G. Forbes to meet the rule, and these were subse- 
quently revised (May, 1888), at the instigation of the 
Chairman of the Fire Offices’ Committee, to be issued 
with the rules then under discussion. Mr. Human has 
sent us a copy of the table referred to, with that of 
Mr. Kennelly, for comparison, and these may be seen 


in our other pages. It will be observed how nearly 
they agree, the difference being probably due to the 
fact that the one allows for a greater thickness of insu- 
lation than the other, and hence carries more current 
for specified diameter. But when the diameters given 
are converted into stranded cables of S.W.G., this 
difference vanishes. Unfortunately, Mr. Human’s table 
never received official sanction, owing to doubts being 
thrown upon some data used by Prof. Forbes in his 
formula. Hence the table was shelved, pending further 
investigations, by Mr. Preece who, unfortunately, 
failed to deal with the snbject, and we now, in conse- 
quence of his delay, find ourselves forestalled by our 
American friends. Mr. Human will at least have the 
satisfaction of finding the Guardian table and rule 
confirmed by so high an authority as Mr. Kennelly. 


ENGLISH and American engineering 
Ameen ancice, formed the subject of two papers re- 
cently ; one, entitled “ Electrical notes 
of a transatlantic trip,” was read before the American 
Institute of Electrical Engineers on the 15th October 
by Mr. Th. D. Lockwood who, although born in England, 
may now be termed an American electrician by virtue 
of his 24 years’ residence in the States as much as on 
account of his acquiring his professional knowledge 
there ; the other paper was read at the London Institution 
of Electrical Engineers on the 28th November by Mr. G. 
L. Addenbrooke, this contribution to our literature 
being headed by the more pretentious title, “ Electrical 
Engineering in America.” Mr. Addenbrooke, in speak- 
ing of accumulator plants, states that he had not seen 
accumulators used but in one place, and that was at 
the Electric Club in New York. Further on he gives 
an account of his visit to the Courtlands Street 
Telephone Exchange in New York. If Mr. A. has 
thoroughly examined this institution, it strikes us as 
peculiar that he did not notice the storage battery 
plant in that building, which is one of the largest, if 
not the very largest, in the U.S. It consists of 600 
large cells, which are used not only for lighting the 
building of the Metropolitan Telegraph and Telephone 
Company, but also, we are informed, tosupply current to 
operate a number of their circuits. Conspicuous was 
the absence, also, of any reference to the numerous 
accumulator central stations, likewise of the various 
series systems of incandescent lighting at present in 
use in America, the numerous theatre installations, 
and, particularly, of the large number of plants for the 
electrical transmission of power, which plays such an 
important part of electrical engineering in America 
We think that these remarks are justified by the title 
of the paper, which is so broad and comprehensive as 
to naturally lead to the expectation of the treatment, 
even if superficially, of at least the more prominent 
branches of electrical engineering. 


THE electric light to be universally 
popular should be supplied in a manner 
which will not cause the public any 
just cause for complaint, but it has not yet reached that 
ideal state. Some vendors of electrical energy under- 
take too much, and the result is, that the demand is 
greater than the supply, so consumers are cut off 
in rotation at the caprice of those in charge of the 
central station. Indeed, such uncertainty prevails in 
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many cases that it is a wonder to us that people are 
found ready to fill up the agreement forms of certain 
companies. Fancy undertakers telling their customers 
that they will not be responsible for interruptions, nor 
for stoppage or deficiency of energy during testing ! 
We can just as well imagine a gas company refusing 
to become responsible for a non-supply of gas while 
the candle-power of that illuminant is being measured 
in certain districts. The ordinary householder may 
well ponder over the clauses of an agreement which 
are absolutely free from punctuation, but what could 
he make of Clause 9 of the Metropolitan Electric Supply 
Company’s document which reads as follows :—* The 
undertakers may at any time during the continuance 
of this agreement for a meter on the consumer’s 
premises, and the price charged for energy shall thence- 
forth be made upon that indicated by such meter as 
having been supplied.” Messrs. Bircham & Co.’s com- 
pilation evidently requires some careful editing. 


WHEN from time to time we notice 
"alt-Forgotten papers on the heating of conductors 


Researches, 
by electric currents, we have usually 


recalled to the memories of our readers the work 
of the late Robert Sabine in the same field of re- 
search. Now,a gentleman who occupies a very high 
position in the electrical world writes to us as follows :— 
“Kennelly’s papers on heat in conductors remind one 
of the work of Robert Sabine. This seems to be for- 
gotten. You will find in the number of the ELECTRICAL 
REVIEW for January 6th, 1883, a table which compares 
very favourably with Kennelly’s table given at p. 727 
of your last number. Kennelly also appears to be 
ignorant of the work done by J. T. Bottomley, who 
read a paper in 1887 at the Royal Society, which covers 
the whole ground of the last part of Kennelly’s paper.” 


WE hear that no fewer than six of the 
aa West India and Panama Company’s 
cables were broken during the early 
part of last month. A1l three of the Porto-Rico sections 
were ruptured about the same distance out, but repairs 
were quickly made in all. It is thought in some 
quarters that these faults were not the result of acci- 
dent, but it is difficult to conceive that ill feeling on 
the part of any enemies of the company could have 
brought about such dastardly conduct as the deliberate 
cutting of the cables. 


MR. 8. D. GREENE contributed a few 

ideas on “ The Development of Electric 
Street Car Traction,” in a recent paper 

read before the New York Electrical Society, without, 
however, advancing anything new; nor did he give 


‘statistics on working costs. Speaking from the American 


point of view he was of the opinion that while the over- 
head system undoubtedly was the most readily appli- 
cable to the majority of cases, and had so far proved itself 
eminently successful in practice, the underground con- 
ductor system should not be condemned as impracti- 
cable, even in the light of the past apparent unfavour- 
able showing which it had made in Boston. He “laid 
down asarule that any conduit designed for electric 
railways must be capable of completely draining the 


street through which it runs, which follows as a 
necessity, for if the sewer connections themselves are 
not able to do that work, the conduit must be capable 
of maintaining the conductors free from water.” Mr. 
Greene, however, was decidedly of the opinion that, 
theoretically, the perfect system of electric traction was 
that in which storage batteries are carried by the car. 
He felt safe in asserting that if the next three years 
showed the same progress in this direction as the past 
three years had shown, the question would be definitely 
solved. During the discussion Mr. F. J. Sprague gave 
it as his opinion that the electric railway had nothing 
to fear from the cable system. In fact, he remarked that 
since the cable conduits are usually well constructed 
by competent engineers, they would prove a first- 
class receptacle for the electric conductors which will 
be certain to follow, and, hence, whenever he heard of 
the laying of a new cable conduit he was well pleased. 


THE St. Pancras Vestry have adopted, 
by a considerable majority, the recom- 

mendation of their Joint Committee : 
That it is expedient in the interests of the parish that 
the vestry should take steps forthwith to put in force 
the provisions of the St. Pancras electric lighting order. 
Mr. County Councillor Westacott, in support of the 
recommendation, told the vestry that the Joint Com- 
mittee had acted upon the very best advice and with 
the fullest information. He urged that the vestry had 
no right to deprive the parish of the benefits of the 
order fora moment longer. If they did not like to 
undertake the risk they ought to hand over their 
powers to a company, who would be only too willing to 
undertake it ; but in doing so they would be depriving 
themselves of their power for 42 years, and would be 
creating another monopoly, in addition to those under 
which they groaned. No doubt the price of elec- 
tricity was 60 per cent. higher than that of gas, 
but the light was 14 times greater, and the dirt 
and unhealthiness (which were inseparable from 
gas) would be avoided. Mr. Westacott is not pre- 
pared to recommend the supply of the new light at 
less than 6d. or 7d. to begin with. An attempt to shift 
the responsibility of a decision from the vestry to a 
public meeting of ratepayers found very little favour ; 
the opposition, generally speaking, alleged the unde- 
sirability of public bodies becoming traders, as well as 
the speculative nature of. the proposal. It was, accord- 
ing to one member, an attempt to benefit Tottenham 
Court Road at the expense of the rest of the parish ; 


’ electric lighting was all very fine, but the honour and 


risk of applying it ought to be delegated to a company. 
One member conjured up a gloomy array of past failures, 
notably, the late Metropolitan Board of Works and the 
Thames Embankment. Another doubted whether the 
electricity of the present day would be the same ina 


_ twelvemonth’s time (!) Mr. Sweet thought there were 


many purposes to which the electricity might be 
applied, which were not mentioned in the estimate, 
such, for instance, as the driving of machinery and 
artificial ventilation, by which the vestry might, if they 
chose, make a huge financial success of the business. 
A proposal by Mr. Lazarus, that the vestry should sub- 
let the first installation for seven, fourteen, or twenty- 
one years, was defeated ; and the remaining recom- 
mendations of the Joint Committee, which have 
reference to detail rather than to principle, were carried 
almost unanimously. 
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ELECTRIC LIGHTING BY GAS 
COMPANIES. 


IN view of the fact that several of the municipalities in 
this country, who are the proprietors of the local gas 
works, have sent in to the Board of Trade applications 
for electric lighting provisional orders, it may be inte- 
resting if we give some details regarding the conditions 
under which a foreign gas company has agreed to 
erect and work a central electric light station. The 
company in question is the Buda-Pesth Gas Company, 
Hungary. Some time ago the company was requested 
by the municipality of that town to draw up a report 
embodying the terms according to which it would 
fit. up a central station and supply electrical energy 
either for public lighting or power purposes. The 
principal conditions are as follows :— 

The gas company undertakes to supply current for 
private lighting from the 16th December, 1891, pro- 
vided that the Town Council authorise the company to 
lay underground cables. During the first ten years 
this right will be exclusively that of the company ; but 
beyond that period they would only have the privilege 
of priority of claim, whilst at the termination of 50 
years the electrical plant, &c., would become the pro- 
perty of the town. Should the municipality desire to 
take over the station, they would have to give notice 
two years in advance, and they could then acquire the 
plant, &c., on the following terms :—After the existence 
of the stations for ten years, at an increase of 30 per 
cent. in the cost ; after 20 years, at an increase of 20 
per cent. ; after 30 years, at an augmentation of 10 per 
cent ; and, after 40 years, without any increase. If, 
however, the contract already existing between the 
Town Council and the gas company tor the lighting of 
the town by gas should not be renewed on expiration, 
the former could with the consent of the latter acquire 
the electric light station at an increase of 35 per cent. 
over the initial expenditure. The gas company are, 
three months after the signing of the contract, to apply 
for the necessary powers for the carrying out of the 
work, and must commence operations six months after 
permission has been given. The streets in which the 
cables will be laid will be lighted by the company, and 
the “ permanent ” lamps will be alight for 3780 hours, 
and those termed “ variable ” will burn for 2°040 hours. 

The price of electrical energy will be 13 centimes 
(about 13d.) for 100 watt hours to the town, and 14°5 
centimes (about 1,4,d.) for 100 watt hours to private 
consumers. In addition, the town and private indi- 
viduals will have to pay yearly 12s. per lamp installed, 
and the company will be empowered to charge for elec- 
tric meters as follows :—For a meter for 10 lamps of 
16-C.P., £1; for a meter for 20 16-C.P. lamps, £1 12s. ; 
and for a meter for 50 lamps of 16-C.P., £2. Those 
consumers whose accounts amount to £100 per annum 
will be entitled to a reduction of 1 per cent. The com- 
pany are to pay to the town 2 per cent. of the gross 
receipts on the sale of current, the rent_of the meters, 
the charge for lamps, &c.; but they will have the ex- 
clusive right of installing the electric light by making 
branch leads from their cables. The cost of wiring and 
the rent for the use of meters are to be submitted to the 
town authorities for approval. 

The present contract for the public lighting by gas 
of the streets of Buda-Pesth expires on December 16th, 
1895, and in case it should be renewed for 10 years the 
gas company undertake to reduce the price of the gas 
consumed by private persons by 7°5 centimes (about 
2d.) per cubie metre every two years until the selling 
price does not exceed 275 centimes (about 2}d.) per 
cubic metre. If, however, the Town Council should 
decide to forego their tax on the net receipts of the gas 
company on the sale of gas, the latter will undertake 
the public lighting gratuitously, so that the town would 
— have to bear the expense of maintaining the 
amps. 


ON THE RESPECTIVE MERITS OF CON- 
'TINUOUS AND ALTERNATING CURRENTS. 


THE question has been very often discussed whether it 
is preferable to make use of continuous or alternating 
currents in an installation of any importance; the 
question has been for some time to the fore, and the 
most celebrated electricians have held diverse opinions 
as to the respective merits of the two systems. 

Undoubtedly each system has its advantages and its 
demerits, and the recent progress made in alternating 
currents has placed them in a position to hold their 
own in the controversy. 

If we discuss the matter, says M. Dubourg in 
La Lumiére Electrique, it is because we have seen 
in a foreign publication (Elektrotechnisches Echo) a 
lengthy argument in favour of continuous currents and 
accumulators, which appears to us sufficiently interest- 
ing to he reproduced. 

e article commences with an exposition of the 
system of continuous currents with 2, 3, and 5 con- 
ductors. We quote from the principal passages. 

In the old central stations the radius of distribution 
does not extend beyond 500 metres. The conductors 
in the dual conductor system are not so costly as to 
furnish an argument for their abandonment. 

Their weakness is in the area of distribution, 
which makes it necessary, generally speaking, to instal 
the central stations in the quarters to be lighted ; that 
is to say, in the most populous quarters. 

The invention of transformers has furnished a 
method of transmitting electricity from a single 
station even to out-of-the-way quarters. True it is 
that to do this it is necessary to waive some of the 
advantages obtainable from continuous currents when 
employed with the dual conductors. It is necessary 
that the primary conductors should be worked ata high 
tension, and, consequently, that transformers should 
be introduced to form an intermediary; thus intro- 
ducing a new cause of accidents and losses. It has been 
found necessary to abandon the use of the continuous 
current to some extent. 

The progress made in transformers has compelled 
a corresponding advance towards perfection in the 
system of continuous currents by making the principal 
conductors work at the highest tension, thus allowing 
for a diminution of the section of these conductors. 

From this has resulted the system of three and finally 
of five conductors ; from it also we have the system of 
indirect distributions with the aid of secondary gene- 
rators, as well as accumulators, transformers of con- 
tinuous currents, and dynamos for transmission to long 
distances. 

We will not speak of the two last because, within our 
knowledge, their employment has not been successful 
so far. The principle of the three-lead system is as 
follows : There are always two groups of lamps in the 
principal circuit, and these are joined together in a 
series. These groups are connected together by a con- 
ductor which derives all difference of potential from 
the side of the dynamos where the tension is least. 

In placing the lamps in a series of twos we can 
make use of conductors of a section which is less by 
half, and afford a loss of tension double that of the 
dual conductor system; it will be enough therefore 
if the principal conductors have one-fourth the dia- 
meter which they would otherwise have. 

We will now point out a primary drawback—viz., 
that instead of one large dynamo we must make use of 
two small ones, and consequently we shall require 
duplicate measuring apparatus and commutators. 
Further, it will be necessary always to have the same 
number, more or less, of lamps working in each half of 
the circuit, as otherwise there will be no compensa- 
tion. 

It is possible to imagine the three-conductor system 
in another form : Instead of two dynamos in circuit, 
each of them with 100 volts difference of potential, 
we have one large dynamo with a double E.M.F. 

However, as in this case the conductor-compensator 
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cannot be led up to the dynamo, it will become neces- 
sary to insert in both parts of the circuit an absolutely 
equal number of lamps. But as in practice, even with 
an excellent installation, this is hardly possible, it 
will also become ftecessary to insert resistances 
into the part which has least current, and to keep 
them there until the currents in both portions be- 
come equal. The best compensation-resistances will 
be found to be batteries of accumulators, because they 
give back a part of the stored-up energy, and allow ofa 
part of the electricity they have received being used, 
and that directly their circuit receives an excess of 
current. 

One advantage of the three-conductors over the two- 
conductors system is that it allows of the current being 
economically distributed within a radius of 1,200 
metres. The disadvantages of the system—which, 
however, are not fundamental—are: that the electro- 
motive force of the electric installations of the central 
station is a little higher, the regulating is a trifle more 
complicated, and the installation for large buildings is 
rather more costly, it is necessary to introduce the 
three conductors into each building, and that the lamps 
must be divided into two groups. 

Siemens and Halske say that with the three-con- 
ductors system it is possible, without augmenting the 
cost of the wire, to dispense with the resistance adjust- 
ment for the principal conductors; and they say this 
will mean a great simplification in the regulating 
apparatus. 

M. Schuckert admits that the system allows of 
economy of wire as compared with the two-conductors 
system ; but he prefers the latter as being the more 
simple to instal, and as offering greater security in 
use. 

On the other hand, the Helios Company, of Cologne, 
instances two cases of installations in which the con- 
ductors were destroyed by polarisation of the dynamos. 

The five-conductors system is only the logical de- 
velopment of the three-conductors system. It is com- 
posed of two portions, having each three conductors, 
and placed in series. It has been recommended by 
Siemens and Halske. It may be worked either with 
the separated dynamos, as in the case of the three-con- 
ductors system, or with one dynamo and four compen- 
sacion resistances, or four batteries of accumulators. 

The tension in the principal conductors is about 400 
volts ; that between the two neighbouring ones is about 
100 volts. 

The branching off of the conductors may occur at a 
subordinate station, and, in certain cases, one may fix 
the place for producing the current at a distance from 
the distributing zone. 

The central conductor may, if necessary, be divided 
into two, so that on either side of the road three con- 
ductors shal] pass, each side being served by its line 
of three cables. 

So far, we have no really practical experience of this 
system ; further, its application has been very con- 
tradictory. 

Siemens and Halske, thanks to an ingenious com- 
bination of accumulators and of incandescent lamps 
placing themselves in circuit automatically, thanks 
also to the method of disposition invented by 
Thompson, hope to be able to maintain without diffi- 
culty an equal tension in the four circuits of consump- 


tion. 


If we may believe them, the laying of the canali- 
sation is not more complicated than in the three 
conductors system, since the distributory conductors 
are composed of three wires. 

Mr. Miller observes that the cost of the system is 
greater in consequence of the great number of points 
from which the current is taken ; of the very great 
number also of apparatus needed for the measuring, 
circulating, and regulating of the current; of the very 
great costliness of house installation, and of the neces- 
sity for distributing the consumption in four equal 
portions. The difficulty of distributing the current and 
of regulating it will limit the application of the system 
unless recourse is had to accumulators. 


According to the Helios Company of Cologne, the five 
conductors system is a very dangerous one, owing to the 
400 volts tension which it demands. This system, 
according to the writer in the Hlecktrotechnishes Echo, 
permits ofa rational distribution of energy to a distance 
of 3,000 metres from the central station. On the same 
authority we learn that stations on this system are 
going to be established at Trent, Vienna, Paris, and 
Koenigsberg in Prussia. 

As regards Paris we believe the Clichy section is the 
one which has been chosen for this purpose, but we do 
not know whether the plan will be carried out. There 
is nothing to prevent the employment of systems with 
more than five conductors for the distribution of con- 
tinuous currents, but then the ramification at the points 
of consumption and the maintenance of the tension 
would be very difficult. The number of conductors of 
batteries of accumulators or of resistance required 
would be so great that this method of direct distribu- 
tion of the current may provisionally be looked upon 
as impracticable. Furthermore, the commutator, which 
is part of all continuous current machines, will, practi- 
cally, not permit of the production of currents at a very 
high tension. 

It is possible, however, to achieve this high tension, 
not merely by direct ramification, but also by the aid 
of transformers and of secondary generators, especially 
with the assistance of batteries of accumulators. 

We have, for example, ten groups of accumulators 
inserted in successive series; from a distant station 
they are charged with 1,000 volts tension; for the 
discharge they are grouped in parallel, and arranged 
in the lines of distribution at 100 volts tension. 
According to our authority, there are many partisans 
of the alternating current, even, who admit that 
this system would be the better did not the accumu- 
lators leave so much to be desired as regards their 
price and the loss involved, for which, so far, no remedy 
has been discovered. 

M. Kittler proposes to organise the central station at 
Frankfort with alternating currents, with the design of 
ultimately transforming it according to the principle 
above-mentioned. 

Another function reserved for accumulators is 
to serve as a reservoir in case of disturbances taking 
place in the working of the dynamos. With accumu- 
lators in reserve in the secondary stations, we could 
better count upon being able to furnish the light with- 
out fear of sudden interruption ; moreover, the dynamos 
would be considerably relieved during the evenings, 
so that the installation of the machines could be 
reduced ; and, furthermore, the principal conductors 
might be smaller ; lastly, the day service and the late 
night service, which are so costly without accumula- 
tors, might become economical. 

The day service without accumulators is as expensive 
as having a great number of central stations, especially 
those which make use of alternating currents, suspend- 
ing the service during the day. 

At Marienbad, for example, the station only works 
from 6.30 p.m. to 3.30 a.m.; at Rome from sunset to 
sunrise only. Is it necessary, therefore, to have gas 
and electricity at the same time? In the theatres, 
during rehearsals, shall we be able to form a good 
judgment by gas light of what is intended to be seen 
by the electric light ? 

The author of the article in the Hecho mentions some 
criticisms on the employment of accumulators. 

Siemens and Halske estimate that, the factories 
being only in full work during one or two hours 
of the night, the employment of accumulators 
will admit of the equalisation or regulation of the 
work, 

They, therefore, recommend the use of accumulators 
where the consumption is great. 

M. Ruhlmann thinks that in a region where electric 
energy is constantly at work accumulators are not 
needed, except in a small number of cases, such as for 
relief lighting in case of sudden extinction, and for 
electrolytic applications. 

According to the Frankfort Commission, it is better, 
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in a large installation, to have reservoirs of electricity 
than to have large machines working during the day. 
When the consumption falls off motors will be utilised 
in charging the accumulators ; but, in order to obtain 
all the result possible, they must be distributed among 
divers points, such as secondary stations, in order to 
relieve the cables. 

It should be mentioned, says the author, that the 
advocates of continuous currents exaggerate the cost of 
the depreciation and working of the accumulators. 

He enumerates the advantages of the continuous 
current system as follows :— 

1. The continuous currents are extremely economi- 
cal in work, and they may be placed in circuit as 
desired. 

2. The slight tensions employed render the danger 
of death or fire much less. 

3. The arc lamps fed by continuous currents are irre- 
proachable ; they burn steadily and nviselessly. 

4, The motors cannot be too highly praised ; it is 
equally easy to maintain a constant speed as to vary 
this speed at will. 

5. It is possible to accumulate electric energy and 
apply it to various purposes. 

The author then enumerates the demerits of the 
system :— 

1. The central station must necessarily be in the 
centre of the region supplied. 

2. The zone of distribution is limited—that is to say, 
unless we choose to employ conductors at a price out of 
proportion to the profits, or to suffer enormous leakage 
of electricity. 

3. The system is too costly for use in sparsely popu- 
lated quarters. 

4, The arc lamps fed by the continuous currents must 
be connected in series of twos, or the energy of the one 
must be taken up by a resistance. 

The author deals with an objection taken by the 
Frankfort Commission, viz., that the degree of efficacy 
of the electrical apparatus of a central station is only 
shown by the amount of coal consumed, and that this 
represents only a feeble proportion of the total cost of 
the establishment and of the distribution of the electric 
current. 

This assertion is in accordance with the facts, but it 
might lead persons, whose knowledge of the whole 
question of central stations is slight, to believe that the 
quantity of coal is of little importance from the point 
of view of the profits to be made out of the enterprise, 
which is not the case. 

The salaries, the cost of repairs, interest and 
depreciation for a well-installed central station, are 
absolutely invariable in amount. That which varies 
with the activity of the factory is the cost of working, 
and not merely the consumption of coal. This cost 
of working, together with the wear and tear of the 
lamps, is the only thing which is variable in the 
installation, the receipts being fixed. The protits of 
the enterprise vary only in consequence of the varia- 
tion of the cost. 

Let us now proceed, with the author, to examine the 
disadvantages of stations working with continuous 
currents :— 

1. The necessity for the central station to be in the 

centre of the area supplied. 
. Land is costly. But for an excentral station the cost 
of conductors and the uncertainty as regards the regu- 
larity of the lighting are greater in direct proportion to 
the distance. Per contra, the five-conductors system, 
being capable of supplying a radius of 3,000 metres, it 
is possible to place the central station at a considerable 
distance away. 

Furthermore, whichever system be employed, cir- 
cumstances will arise to make the acquisition of this 
or that piece of ground necessary. 

The noise made by the plant depreciates the value of 
the surrounding property. By making solid foundations 
and by making use of large slow-speed direct action 
dynamos, this drawback may be lessened, if not got 
rid of altogether. The working of the central factory 
will not be found more troublesome than is the case 


with numerous other enterprises, especially if towards 
the end of the night accumulator working is used. 

There is the fetching of the coal and the carrying 
away of the cinders, and these obstruct the roadway. 
The reply to this is that as the carts are loaded and 
unloaded in the factory yard the general traffic is not 
impeded. Sometimes, in carrying the coal, &c., it 
becomes necessary to make detours by which the net 
cost of coal is increased. 

It is difficult to obtain water for condensing pur- 
poses, nor is there any outlet for it after use. We may 
observe that the factory should always be built where 
water is procurable ; as regards the second objection it 
will very rarely occur. 

The smoke is sometimes a nuisance to the neighbour- 
hood. This objection may be completely obviated ; 
witness the central factories at Berlin. 

There is danger from the explosion of the boilers, 
especially in the case of stations where the number of 
boilers is considerable. But has not a central factory 
more interest in avoiding explosions than any other, 
since the least irregularities will have their immediate 
consequences on the production of light ? 

The zone of distribution is limited as regards the 
present, unless we choose to employ conductors at a 
price out of proportion to the profits, or to submit to an 
enormous leakage of electricity ; but this objection 
applies also to gas. 

The author advances another objection, viz., that if 
private individuals take to installing electricity in their 
houses it will mean so many clients less later on. 
This is evident ; but when later on the central station 
comes to offer its services to these people they will 
have recourse to it if it is worth their while. 

An important question for large towns is whether 
the central station should be divided into several 
stations, or whether it is practicable to have secondary 
stations. Directly a station central oversteps a certain 
limit, it necessitates almost as many inspectors and 
employés as two small stations conveniently placed. 

The cost of working is not considerable ; there is 
only the cost of the first establishment, which is slightly 
lower. The division has the advantage of securing a 
much greater regularity in working ; since should it 
happen that one of the central stations suddenly stops 
work, many quarters could be supplied by the second 
station, supposing that the two lines meet ; and if by 
an accident one of the stations should be disabled, one 
could even provide for an intermediary supply of elec- 
tricity in a combination of lines. During the day the 
electricity could be supplied by one station only, 
whilst the others were at rest. 

When these two systems were contending for the 
lighting of London, it was insisted that it only required. 
the breaking of the principal cable—caused, for ex- 
ample, by the falling in of a tunnel through which the 
conductors pass—in order to plunge an entire town in 
darkness. It is necessary, also, to take into account 
accidents due to malevolence. 


(To be continued.) 


THE NEWALL HIGH-SPEED ENGINE. 


THIS engine has been specially designed for driving 
high-speed machinery, and on account of the absence 
of eccentrics, rods, and the usual valve gear, it is one 
of the simplest in the market. In a single-cylinder 
or one-tandem engine there are only three moving 
parts, and in a two-tandem engine five working parts 
in all. These engines have been in existence nearly two 
years, during which time they have undergone many 
and various improvements. They are constructed on 
the simple high pressure compound or quadruple ex- 
pansion type, with one, two, or three cranks, and by a 
disc valve and lever are rendered easily and quickly 
reversible, rendering them applicable for launch and 
steamboat work, 
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The chief aim of the inventor has been to construct a 
useful and economical engine taking up very small 
space, reducing the number of moving parts to a 
minimum. The “Newall” engine is particularly 
adapted for running at very high speeds, is noiseless in 
action, and completely dust proof; also from the 
absence of long ports and passages it is most econo- 
mical in steam. 

Like most engines of its class the pistons are single- 


acting in all cases, the connecting rods, brasses, and 
bearings, being always kept in compression. The steam 
controlling medium consists of a cylindrical oscillating 
valve attached to one end; of the connecting rod and 
formed with suitable ports and recesses, which open and 


distribute at the proper moment the steam to the various 
cylinders of the engine. The steam can be cut off at 
any portion of the piston’s stroke, while at the same 
time any required amount of cushion may be adjusted. 
The machine may be further adapted to act as an air 
pump, outlet valves being entirely dispensed with ; in 
compound and quadruple expansion engines the 
cylindrical oscillating valve is divided into four pockets, 


or recesses, controlling the steam between the smaller 
and larger cylinders. 

At various trials, recently, both the high-pressure and 
compound engines have given every satisfaction ; the 
revolutions at which the machines were designed to con- 
stantly run at, have in all cases been more than doubled, 
showing little or no friction. Testimonials received 
prove that the Newall engine is destined to rank with 
the other well known engines of its class. 


Fig. 1 represents the external view of a double 
cylinder high-pressure engine fitted with extra relief 
valves, flywheel, and driving pulley, for ordinary pur- 
poses, which may be readily coupled to a dynamo by 
any flexible or other coupling. 


Figs. 2,3, and 4, represent in the side and front ver- 
tical sections and plan, the cylinders, piston and valves 
of the engine. The chamber below contains the oil, 
separated by a partition formed with syphon holes 
for draining off any water due to condensation on pass- 
ing the piston. The bearings are unusually long, and 
grooved to retain the oil. A suitable recess, or pocket, 
formed in the top of the bearing, catches the oil and 
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lubricant when agitated within the crank chamber by 
the crank and connecting rod brasses ; the lower half of 
the brasses are opened at the fillets so that at every 
revolution the radius of the crank pins and bearings are 
saturated with the oil. 

Several of these engines are now driving dynamos 
and works machinery. The pistons are perfectly 
balanced ; the working surfaces have large areas ; and, 
from the experience after two years’ wear of the valves 
and pistons in a two-cylinder engine for driving the 
works, the tool marks were not worn out of the valve, 
showing the friction to be slight. A sight-feed lubri- 
cator is fitted with every engine, which, to ensure 
successful working, cannot be dispensed with. 

The sole manufacturers are Messrs. J. F. Blyth & Co., 
of 108, Fenchurch Street, London, E.C. 


THE ELECTRIC LIGHTING SITUATION 
IN NEW YORK. 


IT is to be presumed, by the upsetting of Judge 
Andrews’s restraining injunction, that the long warfare 
between the New York authorities and the electric 
light companies has reached its final phase. The 
Supreme Court General Term, unanimously dissolved 
the injunction, each of the three judges present giving 
an elaborate decision in support of his opinion that the 
Commissioner of Public Works had authority, both as 
a private citizen and as a public official charged by 
the duties of his office with the removal of obstructions 
from the streets of the city, to abate the nuisance com- 
plained of. 

The presiding Judge discussed at length the charters 
of the electric companies or plaintiffs, and the Acts of 
the Legislature governing the burial of the wires, and 
the creation of the Subway Board, now known as the 
Board of Electrical Control. The plaintiffs admit, and 
therefore know, that they are conducting a business by 
means of an apparatus and a force which, unless pro- 
perly controlled, subjects every passer-by in the streets 
of New York to the danger of death. They are bound, 
then, to carry on that business with the utmost care 
and diligence, and if, although without negligence on 
their part, it is impossible to conduct their business 
without danger to the public safety, in that case it is 
doubtful whether the Legislature even could, without 
closing the street as a public highway and making pro- 
vision for compensation to all parties damaged thereby, 
confer authority for the conduct of such a business, 
because it would be giving-up the streets to a purpose 
for which they were never intended. It was esta- 
blished that at the time the actions were begun the 
wires were in a very dangerous condition, yet the 
plaintiffs never took the slightest steps, by mandamus 
or other means, to compel the Board of Electrical 
Control to permit them to make the necessary repairs. 
It rather seemed that the companies were only too 
willing to shelter themselves behind the assumed un- 
reasonableness of some of the Board’s Rules, and allow 
their apparatus to get into the unwarrantable condition 
of a dangerous and public nuisance. 

The companies seem to contend that, even if admitting 
the power of the Commissioner to remove imperfectly 
insulated wires, it must depend first upon a determina- 
tion by the Commissioner of the condition of the 
fixture, and this he has no right arbitrarily to deter- 
mine without notice affording the plaintiffs an oppor- 
tunity to be heard ; and ifthe pole or fixtures be faulty, 
they should not be removed without giving them the 
chance to remedy the defect. The Judge, commenting 
on the above contention, agrees that the Commissioner 
should not act arbitrarily or without a determination as 
to the existence and condition of the nuisance ; but he 
continues, “‘ Where a party erects and maintains know- 
ingly a public nuisance dangerous to human life, we 


know of no rule of law which requires the public 
authorities or the public to abandon the streets until 
the party maintaining the nuisance shall have an oppor- 
tunity to be heard as to its existence, and after such 
hearing an opportunity to remove the same.” The 
companies have been guilty of a wilful violation of 
a manifest duty in allowing their wires to become 
dangerous ; they are without excuse, and when they 
claim that the destruction of these instruments of 
death is a violation of their rights of property they 
assume that nothing has a right to exist except them- 
selves. If the plaintiffs had been without fault, a 
different question might have been presented. But as 
it was evident they were guilty of the highest degree 
of negligence, the Commissioner had authority to abate 
the nuisance. 

Judge Barrett concurred, citing authorities abun- 
dantly to establish the right of the Commissioner to 
summarily remove any nuisance caused by non-insu- 
lated wires found to exist in the plaintiffs’ systems. 
Nothing should hinder the Commissioner in his public 
duty, as the law would afford ample remedy in the 
case of his exceeding his rights. The public safety 
would brook no delay. 

The opinion of the third Judge was practically of a 
similar nature to the others. 

As usually happens, in American law suits especially, 
the losers endeavour to console themselves by stating 
that, though nominally against them, the verdict in 
reality is favourable. The injunction granted in October 
by Justice Andrews was on the ground that the com- 
panies had legislative sanction, and that their rights to 
lay wires could not be interfered with. 

Notwithstanding the fact of the dissolution of the 
injunction by the Supreme Court, the council for the 
United States and Brush Companies considers that, 
while the decision technically reverses Andrews’s order, 
the statements of law in the judgments are substantially 
the same, and, therefore, the position of the companies 
has not been much altered. There is no reason why 
the Commissioner should act in an arbitrary manner, 
and he will probably find their wires in a satisfactory - 
condition. 

Such may be the opinion of the plaintiffs’ council, 
but the companies themselves no longer throw obstruc- 
tion in the way of the Commissioner of Works, and 
appear willing to carry out his instructions. 


ELECTRIC TRACTION STATISTICS. 


PRACTICAL figures concerning the cost of operating 
electric tramways are always welcome alike to the 
electrical engineer, the tramway director and the 
financier, and we are very glad to take note of any 
facts bearing upon this new industry. Not many 
months ago it was Dr. Bell who published the results 
of his tests on electric traction apparatus, and now 
Mr. O. T. Crosby brings forward, in the pages of the 
Electrical World, certain statistics bearing upon the 
power consumed in propelling eleetric cars and the 
cost of working three different lines, viz.: one at 
Richmond, Va. ; the second at Cleveland, O. ; and the 
third at Scranton, Pa. The author regrets the lack of 
accurate data showing the values of different kinds of 
coal as heat-producers, and in the examples given the 
prices varied from $3 per ton down to 10 cents per 
ton, the latter being at Scranton, where “ culm coal ” 
is used, of which there is an immense quantity in close 
proximity to the steam boilers. The consumption of 
coal varied between 5 and 8 lbs. per car mile on the 
different lines. Unless the evaporative value of each 
kind of fuel is given little importance can be attached 
to this item. But Mr. Crosby goes right to the root of 
the matter, and ascertains, as should always be done, 
the energy used on the car. 

Thus, at Richmond, the maximum rate of supply of 
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energy observed on one car was 25°6 electrical H.P., 
with an average consumption of 1:01 H.P. hours per 
car mile. At Cleveland the maximum rate was 15 H.P., 
and the mean effort.°67 H.P. hours ; and at Scranton 
these items came to 19°2 H.P. and ‘94 H.P. hours 
respectively. The maximum rate in the case of the 
Richmond line was taken on a 9 per cent. grade, with a 
load of 8,500 lbs. ; at Cleveland the grade was very 
slight, the load 9,800 lbs., and the high readings at 
Scranton occurred on a 7 per cent. grade, with a car- 
load of 8,800 lbs. On some occasions, with extravagant 
loads, 50 per cent. higher than the above had been 
observed. The mileage per car per day was 60 at 
Richmond, and 80 at Cleveland and Scranton. All 
these lines are worked on the overhead conductor 
principle ; the cost of conductors and poles is $1,500 
per mile at Richmond and Scranton with single track 
and wooden supports, whereas the type used at Cleve- 
land costs $3,500 per mile, with iron poles and double 
track throughout. The number of car miles per day 
made on each mile of track worked ont as follows : 
Richmond, 140; Cleveland, 400; and Scranton, 130. 
The cost of motor equipments per car is stated to be 
$2,500. The dynamo capacity 10 H.P. per car, costs 
$45 per H.P.; steam engine and boilers the same 
figure per H.P., but assuming 11 H.P. installed per 


The data touching on depreciation and maintenance is 
necessarily very vague ; it is guessed at 5 per cent. per 
annum on the cost of the whole electrical equipment, 
attendance, buildings (real: estate), oil and waste are 
also items more or less “ calculated,” nevertheless, the 
table is considered a fair approximation of actual 
costs in cents per car mile run :— 


Total 


| 
Machin loi 
| Cost. 


Attend-| Real 
coat. ance, | Estate. WwW 


Richmond 25 q 2: | 2 

Cleveland .... 5 | 20 | | | 471 

Scranton 028 | 20 | 83 183, 2 | 418 
| | 


The E.M.F at the stations averages 475 volts, some- 
times it rose to over 500, but at certain points it was 
found as low as 325, due to bad ground connections. 
The average current rate at Richmond, with 21 cars on 
the road was 220 amperes; and Cleveland, with 16 cars, 
173 ampéres. Mr. Crosby maintains that on an average 
about 44 per cent. of the capacity of the central station 
is actually being utilised on the cars. It would be 
most instructive to obtain similar, and if possible, more 
accurate figures from all the other lines in the United 
States and elsewhere. 


CROMPTON AND CO., LIMITED. 


THE following is a brief réswme of the work carried 
out by Messrs. Crompton and Co., Limited, during the 
year :— 

Central Station Work.—The company has carried 
out the whole of the contract work for the Kensington 
and Knightsbridge Company, including the erection 
and part equipment of two large central stations, each 
of which, when complete, will eventually be on a scale 
sufficient to supply 130,000 10-C.P. lamps. These two 
stations are on the battery transformer system. The 
underground mains already laid on Mr. Crompton’s 
system are eight miles in length. At Chelmsford there 
is just on completion a central] station for lighting the 
town on the alternating transformer system. At 
Northampton the company has secured the order for 
and is just commencing work on a central station on 
the battery transformer system. At Swansea Messrs. 
Crompton havesecured the order for and are commencing 
the work of a central station on the same system. 
At Port Barry there is nearly completed a central 
station on the combined high tension series arc lighting 


and alternating transformer system. A contract has 
been secured and work commenced on a similar station 
for Folkestone ; and another, particulars of which are 
not yet settled, for a central station for the Westminster 
Electric Supply Corporation. 

In addition to contracts for the complete supply of 
central stations, the company has obtained large orders 
for plant of the same nature for the Central Argen- 
tine Railway, through its agent in London, for 
the Gothenburg central station, for the Liverpool 
Electric Supply Company; and for the Crompton 
Electric Supply Company of Australia. To the last- 
named companies there has also been sent out consider- 
able quantities of plant for private installations. 

Messrs. Crompton have manufactured during the year 
a considerable quantity of depositing and metallurgical 
plant. Among these may be mentioned a very large 
dynamo, 2,500 ampéres and 60 volis. Messrs. Cromp- 
ton’s was the only English firm that joined the Paris 
Syndicate for lighting the Paris Exhibition, of which 
lighting it took a large share, including the large and 
small arc lamps extending over the English, American, 
and Belgium sections of the Galerie des Machines, and 
for which a gold medal was received. 

The firm has supplied several sets of plant to the 
English and Dutch Admiralty, and fitted up 11 steam 
ships complete, and supplied the steam dynamos for the 
White Star ships Teutonic and Majestic. These two 
last are probably the lowest speed direct driven sets 
ever constructed. the actual running speed being 170 
revolutions for 110-volt lamps. 

In addition to this, Messrs. Crompton and Co. have 
fitted up complete 93 installations, including the 
mansions of Sir Andrew Fairbairn, Sir Horace Davey, 
Sir Fredk. Bramwell, L. T. Cave, &c. 

The total number of lamps fitted in these installations 
is upwards of 11,500. 


PATERSON AND COOPER. 


THE volume of this firm’s business has greatly increased ; 
not only have more machines been sent out, but the 
average size is considerably larger than in previous 
years. The instrament department has been exceed- 
ingly busy during the whole of the year. 

For ship lighting Messrs. Paterson and Cooper have 
supplied a greater number of machines than in former 
years, both rope-driven and direct-running. Amongst 
the steamers completely fitted are the Curfew, Pladda, 
Ardle, Dean, Modjeska, St. Magnus, Red Sea, Rajah 
Brooke, City of Venice, and the yacht Tighnamara. 'The 
end of the year found the firm with several ships on 
hand. Amongst the important installations carried 
out in 1889 are those of the Albert Institute, Dundee ; 
the Pondardawe Tin Plate Works, South Wales ; the 
Overton Paper Mills, Greenock ; Messrs. J. and B. 
Stevenson’s bakeries, at Battersea ; Kingswood Warren, 
Epsom, the residence of H. C. Bonsor, Esq., M.P. ; the 
factories of Messrs. Davis, Moore, & Co., Leicester ; and 
the wharf of the Dundee, Perth, and London Shipping 
Company at Wapping. The firm has executed a large 
number of minor contracts, carried out wiring and 
extension work, and is left with several contracts still 
to finish. 

The books show a greater number of orders of all 
kinds than at the commencement of previous years. 


REVIEWS. 


Electricity in Modern Life. By G. W. DE TUNZLE- 
— B.Sc. London: Walter Scott, 24, Warwick 
ane. 
This work is, primarily, addressed to readers who 
have no previous knowledge of the subject, but who 
wish to know something of what electricity has been 
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made to do for us, and of how it has been made to do 
it. We very much doubt if the author will succeed in 
satisfying those people for whom the book is professedly 
written, as we do not believe it is possible for asubject 
which covers such a wide fisld as electricity now does 
to be dealt with satisfactorily in a book of the kind 
before us. One particular reason why the treatment of 
the subject by the author is unsatisfactory is the fact of 
the complete absence of illustrations in the opening 
chapters. 

It must not be considered, however, that we wish to 
severely condemn the work ; quite the contrary, as the 
name of the author is of itself sufficient to stamp the 
production as of considerable value, though not to the 
class for which it is primarily written. The book is 
divided into twenty chapters, dealing with :—I. What 
we know about Electricity ; II. What we know about 
Magnetism ; III. Mutual Actions between Magnets and 
Conductors traversed by Electric Currents ; IV. Force, 
Work, and Power; V. Sources of Electricity ; V1. 
Magnetic Flelds; VII. Electrical Measurement; VIII. 
Magneto and Dynamo-Electric Machines; IX. The 
Story of the Telegraph ; X. Overland Telegraphs; XI. 
Submarine Telegraphs; XI1. The Telephone; XIII. 
The Telephone Exchange System ; XLV. Distribution 
and Storage of Electrical Energy ; XV. Electric Light- 
ing; XVI. Electro-Motors and their Uses; XVII. 
Electro-Metallurgy ; XVIII. Electricity in Warfare ; 
XIX. Medical Electricity ; XX. Miscellaneous Appli- 
cations of Electricity. 

Where the descriptions of apparatus are given illus- 
trations are fairly numerous, and are taken from 
standard works. That the author is not entirely at 
home in all the details dealt with may be judged from 
the fact that in speaking of the single needle instru- 
ment, he says: “ The signals are given by passing a 
current through the coils by means of a battery at the 
relay station, 07 from a local battery, the circuit of 
which is closed by a relay actuated from the sending 
station. Considering the method of treatment in 
general and the mention of some of the less widely- 
known achievements in electric tramways and electric 
boats, we think that the ignoring of the early and, 
indeed, any work, of one of our pioneers, Mr. A. 
Reckenzaun, points to a feeling which may be traced 
throughout the book, 7.c., an apparent desire to exclude 
individuals and things with whom the author has pro- 
bably but little sympathy. Allowing for these and a 
few other slips, there is very much to be commended 
in Mr. De Tunzlemann’s work, and it may fairly be 
characterised as a very creditable production. 


Practical Electrical Notes and Definitions for the Use 
of Engineering Students and Practical Men. By W. 
PERREN MAycock. London: E. and F. N. Spon, 125, 
Strand. 


This book, which is of pocket size, contains much 
that is useful, though at the same time there is here 
and there matter which can only be characterised as 
rubbish. What, for instance, can be the use of placing 
in a pocket-book, which not only contains but a small 
number of pages, but has most of those pages printed 
in very large type, the following :— 

“Few men have formed any idea as to the immense 
commercial importance of this new field of industry. 
The steam-engine and the telegraph have, in their turn, 
exercised a tremendous influence on life and commerce : 
and two younger branches of work, the electric light 
and telephone, are rapidly approaching maturity. 

“The electric transmission of power is destined to 
become of far greater importance than all these 
combined. 

“Our present greatest source of energy, coal, has now- 
adays to be distributed broadcast over the face of the 
country at considerable expense, before its energy can 
be utilised. At some future period, probably not far 
distant, it will be burnt at the pit’s mouth, and its 
power electrically distributed with infinitely less loss 
and expense than now. 


“ But this is as nothing. The time will come when 
the immense tidal energy all over the world will be 
made to do useful work, and, by the medium of elec- 
tricity, furnish man with all he can require—power, 
heat, and light.” 

Again, why take up three full pages with that stereo- 
typed absurdity the telegraph alphabet ? 

The Relay on page 60 is not a particularly happy 
specimen of an illustration as it does not show the top 
stop insulated, an important omission and very mis- 
leading, especially to a student. 

Although we cannot consider the work as a particu- 
larly happy production, yet it undoubtedly has its good 
points, which will make it useful to students, &c. 


CURRENTS FOR ELECTRICAL CONDUCTORS. 


Table ef Comparison between the “ American” and “ Guardian” 
tables. Both allow for a rise of temperature in conductor os 
19° C. above air. Insulation thickness “ A.” less than “ @.” 


Amperes, “ American” Table. “ Guardian” Table. 


Dia. in inches, | 


| Dia. in inches. S.W.G. 

“061 7/24 
| | 100 20 
| ‘131 718 
“160 17 

“186 
*212 15 
°237 /14 
19/17 
"B05 19/16 
19,15 
19,14 
1913 


16 


19/13 
19/12 
19/11 


19 11 
1910 
19/10 


37/12 
37/12 


| 37/12 


37 11 
37/12 


THE PARIS TELEPHONE STAFF. 


M. G. CouULON, Counsellor of State and Director of 
Posts and Telegraphs, has just issued the following 
circular :—When a subscriber experiences a delay or 
difficulty in obtaining a communication, there is a ten- 
dency to accuse the staff appointed to procure it of 
negligence or ill-will. Doubtless, some lady tele- 
phonists may fail in respect and promptitude to the 
public, and the Administration is firmly resolved to 
discharge all those who give rise to justifiable com- 
plaints, but the difficulties which the subscriber experi- 
ences arise, in most cases, from quite another cause. 
The City of Paris is divided into twelve telephonic dis- 
tricts. In each of these districts there is a central 
office. The house of each subscriber is connected with 
one of these offices by a special wire, and the offices are 
connected by auxiliary wires. On account of the con- 
struction of the apparatus installed on the premises, 
and which is intended to establish communications 
between the subscribers, two subscribers served by 
different offices can only correspond when four, and 
sometimes even six, telephone ladies are previously 
placed in communication. This simple statement will 
give you an idea of the excessive complication which at 
present obtains in the machinery of the service. The 
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remedy for this situation is found indicated by the 
cause itself which has produced it. We must decrease 
the number of central offices in order to decrease the 
number of transmissions from office to office ; find 
premises large enough to permit of the concentration 
of the working staff; furnish them with apparatus 
sufficiently improved to suppress the transmissions 
between telephonists attached to the same office, then 
to lead to these posts the thousands of wires which are 
scattered in the sewers ; and, lastly, to do this work 
without interrupting the service. The Administration 
has imposed this programme upon itself, and will carry 
it out to the extent of its resources; but everyone 
knows it cannot be done all of asudden. In addition 
to the financial means, time is an indispensable element 
in achieving the search, finding the premises, ordering 
the apparatus, and constructing and installing it. Not 
being able to diminish from to-day till to-morrow the 
number of transmissions which require a telephonic 
communication either between the offices or between the 
telephonists attached to the same office, the Adminis- 
tration is about to endeavour to decrease their duration 
by increasing the number of employés charged to effect 
them. The new staff which it has taken on has not yet 
had sufficient practice in order to be able, at present, to 
take an effective share in the manipulation of the appa- 
ratus ; but within a short time it will be able to lend 
useful assistance to the staff already at work. Further, 
I assure you every telephonist who may be remiss in 
her duties shall be severely punished; but in order 
that the Administration may be severe—and it is a re- 
commendation on which J know not how to insist too 
much—it is necessary that, in your complaints, you 
should state with exactitude the name of the subscriber 
with whom you asked for communication, the hour at 
which that communication was asked for, and the 
nature of the complaints you have to formulate. 
Lastly, the apparatus at present in use at the central 
posts are about to be the object of important modifica- 
tions which experience has suggested, and which are of 
a nature to simplify the working. We hope thus to be 
able, while sensibly improving the service, to attain 
that time, which we are endeavouring to render as close 
as possible, when the City of Paris will be finally 
possessed of a telephonicapparatus sufficiently improved 
as to correspond to the most advanced stage of scien- 
tific progress. I have thought it proper to furnish you 
with these explanations, in order to calm down your 
legitimate impatience, and to procure for the tech- 


nical staff of my Administration that tranquillity of - 


mind which it is necessary for it to undertake and 
pursue, for the best interests of the State and the public, 
a work to which it is ready to consecrate itself with the 
most entire devotion. 


INDIA-RUBBER. 


THE monopoly in India-rubber which has been created 
by the Brazilian Government, for the benefit of a local 
company, has caused considerable disgust and alarm in 
commercial circles. The “ Companhia Mercantil,” as 
the favoured company is called, owes its existence to a 
certain “Count” Viana. Our neighbours across the 
Channel have a lively recollection of this M. Viana as 
the head of a syndicate, whose financial operations 
culminated in bankruptcy, but not until it had 
raised the price of India-rubber very considerably. 
Viana since transferred the sphere of his activity to 
Para, the Province of Brazil, where the best india- 
rubber comes from, the inhabitants of which, who 
alone had profited by the rise, received him with open 
arms and he was dubbed a Count. In those days Brazil 
groaned under a system of provincial councils, which 
possessed among their prerogatives the fixing of the 
duties on exports. The directors as well as many of 
the shareholders of the Companhia were also members 
of the local council, and the duty on exports then 
amounted to 22 per cent. When the Government of 


Brazil recently changed hands one of its first measures 
was the suppression of these provincial assemblies and 
the transfer of their prerogatives to the Governors of 
each State. The saying about an “ill wind” is pecu- 
liarly applicable to the Companhia, since, according to 
recent despatches, the new Governor of Para has just 
imposed an additional duty of 20 reis or 0 frances ‘03 
per kilogramme to the 22 per cent. already payable on 
India-rubber exported, and this for the benefit, not 
of the province, but of the Companhia Mercantil. 
This is what has roused the very virtuous and 
just indignation of dealers in India-rubber, not 
only in Paris, but in London and New York. Its 
importance may be estimated from the fact that in 
1888 the Province in Para alone exported ten millions 
of kilogrammes of first quality India-rubber, and five 
millions of the second quality. The Paris Chamber of 
Commerce has protested vigorously ; there have been 
marchings and counter-marchings of Ministers and 
Deputies ; but protests, as experience has shown, are 
generally thrown away upon South American Re- 
publics. 


NOTES. 


The Electric Lighting of Nottingham.—A provisional 
order under the Electric Lighting Acts of 1882 and 1888 
has just been granted to the Corporation of Nottingham. 
The area proposed to be lighted comprises a central 
portion of the borough. 


Electric Lighting Dangers.— We give the fol- 
lowing letter from a correspondent to Hngineer :— 
“With regard to your late remarks and previous 
ones, ve electric dangers, I beg to state in my 
lengthy experiments from 1868 to 1880 with induc- 
tion coils—intermittent current—if any notch or 
difference of wire section intercepted the current, a 
disintegration and separation consequently took place, 
especially where a great difference in the section 
occurred. I succeeded in overcoming this difficulty by 
coating the copper wire with tin, which conveyed the 
intermittent current. All wires, or base mains as you 
may call them, are dangerous where the least corrosion 
is present, with an intermittent current.” This reads 
like a joke, for copper wires in rubber insulated mains, 
which are now generally employed, are always coated 
with tin to serve as a protection from the sulphur in 
the vulcanised rubber. 


Proposed Electric Lighting in a Tiverton Factory.— 
Sir John Heathcoat Amory contemplates introducing 
the electric light shortly into one of the large dressing 
rooms at the Tiverton factory, where at present 150 gas 
jets are kept alight morning and evening. The arrange- 
ments for carrying out the work have been entrusted 
to the Laing, Wharton and Down Construction Syndi- 
cate, who will adopt the Thomson-Houston system of 
arc lighting. 


Electric Light at Dorchester.—Mr. Frost, landlord of 
the King’s Arms Hotel, has partly lit his premises by 
electricity. This is the first time the electric light has 
been introduced into Dorchester, and the experiment 
is being watched with considerable interest. ‘The pre- 
sent installation consists of one of Laurence, Paris and 
Scott’s 50-volt dynamos, which feeds 20 incandescent 
lamps. If the present arrangements give, after a fair 
trial, satisfactory results, steps will be taken for the 
production of the light on a scale sufficient to illumi- 
nate the whole of the establishment. 


Houses of Parliament Lighting,—W hen next Pa: lie- 
ment meets it will be by the electric light of nearly 100 
extra lamps, in addition to the old installation. This 
will be still further augmented during Easter and 
Whitsuntide holidays, until the entire palace, with the 
exception of the two chambers, is lighted throughout 
in the same way. 
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Church Lighting Cathedral of 


Notre Dame, Montre anada, has now an installation 
of 400 incandescent and 15 arc lights. The incandes- 
cent lights are all in the chancel of the church. 


The Electric Lighting of Dundee.——The Dundee 
Town Council has appointed a committee to take the 
sense of the ratepayers before proceeding to carry out 
the Electric Lighting Bill and provisional order. 
Should the ratepayers be in favour of the scheme, 
they will most probably insist upon its being placed 
in the hands of a representative board responsible to 
themselves. 


Electric Traction in Hanover.—Messrs. Hostmann 
and Co. have projected a series of tramways running 
from the Market Place of Hanover to outlying districts. 
The lines will be used both for the carriage of pas- 
sengers and of goods, and will be of one metre gauge. 
Within the town electric traction will be adopted, 
while steam traction will be employed outside the 
boundaries. 


Electric Tramway at Bremen.—The Bremen Tram- 
way Company intends, in connection with an industrial 
exhibition te be held there in 1890, to start an electric 
tramway from the Domshofe to the Biirger Park on 
the Thomson-Houston system. Six cars are to be 
employed at first. The route traversed is to be lighted 
by 50 or 60 arc lamps. 


Extension of Works.—The well-known Oerlikon 
Machine Works, Switzerland, are to be enlarged, and it 
is intended to obtain motive power from Burlach, about 
13 miles distant, where water-power of 500 H.P. has 
been acquired. Power is to be transmitted by alter- 
nating current machines, and Mr. Brown, the engineer, 
expects to use 25,000 volts. This causes a Swiss writer 
make the expressive comment, “ Brrrrr !” 


A Good Example.—Landlines in the French territory 
(Senegambia) on the West Coast of Africa have recently 
been largely extended under the energetic management 
of M. Hubler, the chief of telegraphs for that colony. 
This system, starting from St. Louis on the sea board, 
runs along the Senegal river to the following points in 
the interior : To Bakel 355°4 miles; Bakel to Kayes 78:3 
miles ; Kayes to Bafoulabé 81:0 miles. At Bafoulabé 
the line leaves the Senegal River and strikes about 
south-east of Kita, where it divides into two branches, 
one running about south south-east to Niagasola, and 
from thence on to Siguira, a village on the Upper Niger, 
a distance of 151 miles. The other branch runs from Kita 
to Bamakou, a point lower down the Niger than Siguiri. 
From Bamakou a landline runs down the left bank of 
the Niger, ending at Kouliko, at which point are 
stationed two French gunboats. It might be interest- 
ing to add that a narrow gauge railway is being con- 
structed from Kayes towards Bafoulabé, over 81 miles 
of which has been for some time been completed, and 
is in active operation. From Senegal towards the 
south and along the coast, the landlines are making 
rapid progress, and the only point at which they must 
necessarily be obstructed is at the Lower Gambia, 
where the English colonial policy of calm indifference 
is met with. In Senegal there are altogether of 
telegraphs, alongside railway lines, 409 miles, and along 
roads and paths in the interior, 1,258 miles, making a 
total of 1,667 miles, while in the most flourishing of 
English colonies along the West Coast of Africa there 
is not, putting all these settlements together, 100 miles 
of telegraph line into the interior. 


The Dangers of Overhead Wires —The New York 
grand jury has fonnd a “true bill” of manslaughter 
against the superintendent of the Prusb Electric Light- 
ing Company, whose lamps caused the death of a clerk 
a short time ago. The grand jury demands also a 
thorough investigation by the State of the business of 
the generation and distribution of electrical currents, 
with a view to decisive legislative action being taken. 


Journalistic.—The proprietors of the Electrical 
Review of New York have now taken offices at Bridge 
House, 181, Queen Victoria Street, London, E.C., where 
in future all editorial communications, advertisements, 
or subscriptions are to be addressed to the London 
editor and manager, Mr. Charles F french. 


M. Jablochkoff and Electric Lighting.—At a recent 
meeting of the Société des Ingenieurs Civils, M. 
Jablochkoff stated that he had completely given up tbe 
——— of electric lighting for that of the production 
of force. 


Dissolution of Partnership,— The partnership 
hitherto existing between Messrs. Banks, Morgan and 
Banks, of Battersea, has been dissolved, and in future 
on ccc will be carried on by Messrs. W. and J. 

nks. 


Telephony at Géttingen,—It has been decided to 
establish a telephone system in Gittingen during the 
Post Office official year 1890-1891. 


A Query for Medical Electricians,—The remarkable 
professions and theories of some of the medico-elec- 
trical fraternity have so struck one of our correspon- 
dents, that he offers them the following suggestion, 
based upon the Similia Similibus curantur idea. 
There is at present an epidemic of influenza in Europe. 
The colds are not ordinary ones, but peculiar colds. 
Would there not, then, be some chance of the applica- 
tion of a rum cough coil proving beneficial. 


Electricity in Egypt.—The Revue Internationale de 
l'Electricité corrects some recent statements to the effect 
that the Société Continentale Edison has undertaken 
electric lighting of the Casino at Helouan, in Lower 
Egypt. In the first place, Helouan is in Upper Egypt, 
in the desert, and the installation in question simply 
consists in the lighting of a garden and music kiosk. 
The only casino existing in Lower Egypt is at Ramleh, 
not far from Alexandria, and belongs to the Olek and 
Ramleh Railway Company. It is lighted by 200 
Edison incandescent lamps and 14 are lamps of the 
Gramme pattern. The dynamos are also of the Gramme 
type. There are about 20 installations in Lower 
Egypt, in use in the cotton factories, each comprising 
from 20 to 50 incandescent lamps, chiefly of the 
Gérard pattern, of from 25 to 30 candles. The Khedive’s 
palace at Ghezirch possesses a provisional installation. 
The charity ball, given every year at the opera, Cairo, 
is lighted by 1,400 Edison and Cruto incandescent 
lamps. The dynamos employed are of the Brush and 
Gramme pattern. Messrs. Ralliand Sons, of Mansourah, 
are about to set up an installation of 50 Gérard lamps 
of 50-candle power, with dynamos of the Gérard type 
for their cotton factory. At Alexandria a central station 
of 500 lamps is about tocommence work. The Ramleh- 
ville station is to be lighted by accumulators charged 
upon the spot during the day; the dynamos being 
worked by petroleum. It will be seen, therefore, 
that electric lighting in Egypt is in process of develop- 
ment. The material employed is almost exclusively 
French. 


The Boston Fire.—It has been stated that the great 
fire which burst out in the City of Boston on Thanks- 
giving Day was caused by the electric current from a 
light or power main entering the building, where the 
fire broke out, by the small wires of the Boston Elec- 
trical Time Company’s circuit, thereby starting the con- 
tlagration in one of their wooden clock-cases. There 
can be no doubt that the present arrangement of wires 
for electrical purposes must be always a source of 
possible danger from fire. Mr.S.E. Barton, one of the 
Boston Fire Insurance experts, thinks that the only 
means of preventing the risk would consist in having 
fusible cut-outs put on every circuit, no matter whether 
they are constructed or not to carry big currents, 
The difficulty will be to get the various telephone and 
other companies to go to the expense of furnishing 
each branch of their circuits with the safety device. 


— 

es 

ad 

of 

u- 

to 

st 

3 

yn 

ot 

il. 

1d 

ot 

ts 

in 

as 

7e 

of 

n 

re 

al 

8 

n. 

al 

- | 

is 

y 

a 

n 

7 

u 

n 

is 

3, 

d 

n 

d 

| 


THE TELZGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


[January 3, 1890. 


Subways, Gas and Electricity.—The proposed London 

Central Subway (Electric) Railway from the Monument 
through Cheapside, Holborn, Oxford Street, Bayswater 
Road, and out West, for which Parliamentary sanction 
will be asked in the forthcoming session, has raised the 
question, whether an accumulation of gas leaking into 
the imperfectly constructed subway might not, by 
coming into contact with a spark from a leaky electric 
conductor, cause an explosion with loss of life and 
damage to property, such as occurred in New York 
only the other day. Mr. Radcliffé Ward, in a 
letter to the Times on Monday, says :—‘ There are 
specific reasons why such dangers cannot exist in the 
case of these subway railways :—(1) The tunnels will 
be at such a depth that no gas will leak into them. 
They will be far below the level of the gas mains ; 
(2) the ventilation of the tunnels will be excellent, as 
the rapidly succeeding trains always in one direction 
will constantly keep the air moving and draw in a 
fresh supply ; (3) even if the tunnels were above the 
gas mains, it is easy to construct them gas proof. 


Companies to be Struck off the Register.— The 
London Gazette announces that the following companies 
will be struck off the register, and dissolved, at the 
expiration of three months, dating from 20th December, 
unless cause is shown to the contrary :— Domestic 
Telephone Company, Limited; Electrical Rotary 
Brush Company, Limited; Electro - Amalgamator 
Company, Limited; French Metropolitan General 
Electric Company, Limited ; General Electric Light and 
Power Company of Russia, Limited ; North Woolwich 
Telegraph Works Company, Limited ; Tunbridge Wells 
Electric Light Company, Limited. 


New York City Management,—The authorities were 
in such a hurry to get rid of the overhead wires that 
they forgot to order the gas lamps to be relighted. 
The confusion, annoyance, hindrance to business, and 
the encouragement given to the section of the com- 
munity which prefers darkness to light may be 
imagined. 


Electrical Science fur the Young,—Professor A. W. 
Riicker delivered the first of a course of elementary 
science lectures to juveniles at the Royal Institution, 
on Saturday, the 28th ult., the “ progress of electrical 
science” being the subject of the lecture, which was 
profusely illustrated by experiments. 


Telephonic Progress.—A statement prepared by the 
National Telephone Company, which now carries on 
the business formerly owned by the United and Lanca- 
shire Companies, shows the great advance of the 
telephone in the country. At the 31st October last 
there were 251 exchanges managed by the Company, 
475 call offices, 21,011 exchange lines, and 4,702 private 
lines, making a total of 25,713 lines. In London there 
were 7,154 lines; Bradford district, 929 ; Leeds, 870 ; 
Sheffield, 400; Nottingham, 430; Birmingham, 841 ; 
Liverpool, 2,421; Manchester. 2,064 ; Glasgow, 2,504 ; 
Edinburgh. 708 ; Dundee, 794; Aberdeen, 581; and 
Belfast, 629. In comparison with its population, it 
will be noticed that :Edinburgh does not occupy a very 
good position. 


_ Electric Traction in Australia,—An electric tramway 
between Boxhill and Doncaster was opened on the 
14th October last. The work was carried out by the 
Union Electrical Company of Australia, under the 
superintendence of Mr. A. J. Arnot. The line is 2} 
miles long, and has several grades, the heaviest of which 
is 6} per cent. The engine house, containing a 50 H.P. 
steam engine, is placed midway along the track. The 
dynamos, motors, and overhead conductors are on the 
Thomson-Houston system. The uaximum electrical 
capacity is 32,000 watts, at a potential of 400 volts. 
Only one car is running at present, but two more will 
be added shortly, in order to utilise the full power of 
the plant. 


Incandescent Lamps in Medical Experiments.—In 
recent medical experiments on horses, in Vienna, the 
incandescent lamp played an important part. The 
subject was disease of the nostril, and by inserting the 
Jamp with mirrors very successful results were obtained. 
The apparatus was provided with a cooling arrange- 
— allowing cold water to circulate round the 
amp. 


Transformer Patents,—In our last issue we spoke of 
the purchase in the States of the Gaulard and Gibbs 
series transformer system, our information being derived 
from American exchanges. We are now desired to say 
that no such sum as 9,000,000 dollars, nor anything 
approaching a tenth part of it, has ever been paid by 
the Westinghouse Electric Company for the purchase of 
any Gaulard and Gibbs system whatever. The patent 
purchased by the company was for the distribution of 
electrical energy by means of alternating currents and 
secondary generators. The question whether the 
Gaulard and Gibbs patents cover the parallel as well as 
the series working is now before the courts of law, so 
we are therefore debarred from discussing it. 


Central London Railway Bill.—Owing to the misap- 
prehension which exists as to the nature of this scheme, 
it has been considered expedient to publish an autho- 
rised statement explanatory of the project, the method 
which will be employed in carrying it out, and its abso- 
lute freedom from anything which can cause incon- 
venience to the public or to the owners of property 
along the line of route. We are assured that there is 
no foundation in the rumour which has been recently 
—_ that it is not intended to proceed with the 

ill. 


A Correction,—Last week we credited the Western 
EKlectrician as hailing from the “hub of the Universe.” 
We beg the inhabitants of Boston to excuse the quite 
unintentional slip. 


Blocking Orders.—The ‘attention of the electrical 
section of the London Chamber of Commerce has been 
called to the fact that many of the notices which have 
been given by the local authorities of their intention 
to apply for provisional orders have been done with a 
view of blocking the extension of electric lighting 
owing to gas interests or other causes. The matter 
will be brought forward at the next meeting (28th 
inst.), and it is hoped that information will be sent 
to Mr. Trotter, the correspondent, of any corrobo- 
rative evidence of such action, together with as many 
details as possible. 


Obituary.— We regret to announce the death of 
Mr. Francois Despointes, late engineer to the Sub- 
marine Telegraph Company. Mr. Despointes was a 
familiar figure at the meetings of the Institution of 
Electrical Engineers and the Electro-Harmonic Society, 
where he will be sadly missed by those who knew his 
kindly and gentle nature. 

We also learn that Senor Lucas Mariano de Tornos, of 
the Spanish Government ‘l'elegraphs, and who repre- 
sented the Government at several of the telegraphic con- 
ferences, died in Madrid on the 27th ult., the immediate 
cause being influenza, supervening on other complicated 
illnesses. He was well known in this country, and his 
many friends will receive the above news with extreme 
regret. 

The death is also announced of Mr. E. N. Dickerson, 
the great American lawyer, whose best work was 
achieved in his conduct of the Bell telephone litigation, 
and whose greatest triumph was secured when the Bell 
patent was pronounced valid. 


Personal,—Mr. J. D. F. Andrews, who has been a 
successful contractor in electric lighting for many years 
in Glasgow, has now returned to London, and intends 
applying his extensive experience as a consulting and 
superintending electrical engineer at Botolph House, 
Eastcheap, E.C. 
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The Nerves of an Autocrat,—A sudden extinction of 
the electric lighting at Gatschina is said to have excited 
the Czar so much as to occasion a vehement rush of 
blood to the lungs and an attack of congestion. 


The Electric Light and Fire Risks,—‘ The public 
need not be alarmed at the risks of fire from electricity.” 
So said Mr. Musgrave Heaphy, C.E., the adviser of the 
Phenix Fire Office, to a representative of the Pall 
Mall Gazette; and he further expressed the opinion 
that, with systematic and proper precautions electric 
lighting is less dangerous than gas. The public, he 
considers, are to blame, in many instances, because 
they will put their work out to the man who under- 
takes it at the cheapest price, rarely thinking it necessary 
to call in an electrical engineer. The danger of shocks, 
also, Mr. Heaphy’s experience has shown to be practi- 
cally nil. Bravo! Mr. Heaphy. 


City and Guilds of London Institute.— At the 
Technical College, Finsbury, Leonard Street, City Road, 
E.C., Prof. John Perry, M.E., D.Sc., F.R.S., will deliver 
a special course of evening instruction for beginners, 
on “The Differential and Integral Calculus and its 
Application to the Practical Problems of Mechanical 
and Electrical Engineering.” A lecture will be 
delivered every Tuesday evening from 7.30 to 9 p.m., 
commencing January 7th. 


Appointment,—-Mr. W. Jones, of Chatham, has been 
appointed by the Government to supervise the electrical 
fittings used in the construction of vessels built for the 
Royal Navy at Barrow-in-Furness. 


St. Thomas Charterhouse Schools.—The Cloth- 
workers’ Company valuable scholarship of £130 and 
five years free training at the City Guilds and Central 
Institution (Technical Institute) at South Kensington, 
awarded for proficiency in English, elementary mathe- 
matics, drawing, physics (including chemistry and 
mathematics), has been taken by Philip Sageman, aged 
14 years, For several consecutive years this prize has 
been taken by a pupil of the above schools. 


Monopoly Extension.—The Eastern Telegraph Com- 
pany has made an offer to the Sydney Government to 
lay a duplicate cable to New Zealand without subsidy, 
“provided the Government guarantee no other com- 
pany shall be allowed to enter into competition ” with 
it. This rather cool bid for a monopoly will probably 
be received by our Australian cousins in a correspond- 
ing spirit. 


Telegraph Lines at the Antipodes,—The New Zealand 
Government has proposed to New South Wales that 
the two colonies should combine to lay a cable from 
North Cape to Brisbane. This route is 300 miles 
shorter than any other, and the cost is estimated at 
£200,000. 


High or Low Tension.—The fire which nearly 
destroyed No. 8, Grosvenor Square, the residence of 
Mr. W. A. J. Amhurst, M.P., on Monday evening, is 
said to have been caused by the overheating of an electric 
wire. Captain Edward Palliser, in a letter to the 7'imes, 
on Wednesday, says that, if so, it must have been a wire 
connected with a high tension system. Captain Palliser’s 
own company, the St, James and Pall Mall Electric 
Lighting Company, uses the low tension system and no 
other. Mr. Musgrave Heaphy,C.E , has officially reported 
as follows :—* I have made an examination of this in- 
stallation of Mr. Amherst at 8, Grosvenor Square as far 
as it was possible under the circumstances. I found 
the work in the house was certainly not in accordance 
with any fire insurance rules with which I am ac- 
quainted, nor with the specification of the London 
Electric Supply Corporation. The conductors were in 
contact under the floors, they were unencased and 
fastened by metal staples. Among the few places that 
I was able to examine I found that a staple had cut 
into the insulation. The conductors in another place 
Were in contact with the bell wires.” 


Wires and Cables.—The Telegraph Manufacturing 
Company, of Helsby, has sent us a copy of its new 
catalogue of electric wires and cables. It embodies 
several new features which we have not before seen in 
similar catalogues, including a table of the weight and 
resistance per mile of copper and wire strands, a wire 
price list, ready reckoner, and instructions how to 
determine the size of conductors required for electric 
light and power. The explanatory matter and formule 
given in this price list enhance its value as a book of 
reference for electrical engineers. 


Execution by Electricity.—The law providing for the 
execution of criminals by electricity has been affirmed 
as constitutional by the Supreme Court of New York. 
Jugilli, a Japanese, who murdered a fellow-country- 
man, is to be executed by the new system early in 
February. 

The Sapreme Court at Rochester, New York State, 
has dismissed the appeal of the murderer Kemmler 
against the sentence of death by electricity passed upon 
him. The case will be taken up to the Court of 
Appeal. 


Continuous Currents the Safest.—Moderate pres- 
sure and continuous currents is a form of electricity 
which, according to Mr. Radcliffe Ward, is absolutely 
safe. It is, therefore, reassuring to learn, on the same 
authority, that the great bulk of the electric energy 
supplied to the public will be in the shape of con- 
tinuous currents. 


Mr. John Buras on Electricity.—Mr. Lant Carpenter 
lectured on “Electricity in the Service of Man,” at 
Battersea Baths, a few days ago, and Mr. John Burns, 
who presided, reminded his hearers that he was him- 
self one of the first mechanical engineers in London 
who had been concerned with the introduction of the 
dynamo in its present form. He considers that in- 
dustry and civilisation have more to hope for from 
electricity than they have ever received from gas or 
steam. Mr. Lant Carpenter must have felt highly 
honoured by the support of the famous demagogue, and 
it would have been still more interesting to know pre- 
cisely what share Mr. Burns took in dynamo constrac- 
tion. We, ourselves, happened to be intimately con- 
nected with the introduction of the dynamo into this 
country, but we have no recollection of any prominent 
part taken therein by this gentleman. 


The Spread of Electricity—The following corpora- 
tions are applying for provisional orders under the 
Acts of 1882 and 1883, viz. :—Aberdeen, Leicester, 
Stafford, Walsall, Wednesbury, and Wolverhampton. 


A Culpable Omission,— Apropos of the wreck of the 
Tenby Castle, off Holyhead, with the loss of eleven out 
of fifteen lives, a letter in the 7'imes calls attention to 
the startling fact that nearly all our lifeboat and coast- 
guard stations are without telegraphic or telephonic 
communication with the general telegraphic system 
of the country ; this, also, in the face of the resolution 
of the Associated Chambers of Commerce last year, 
that such communication was desirable as a means for 
protection of life and property, and for national 
defence. 


Money in It,—Upwards of 600,000,000 dollars of 
capital is at the present time invested in the electrical 
industry in the United States. 


Fire Risks from Electricity —Oo Saturday night 
sparks from an electric wire set fire to a building in 
Ann Street, New York, just below the Herald oflice, 
but the fire was fortunately overcome. Several fire- 
inen received electric shocks while working. 


An Address by Phonograph,—Additional interest 
attaches t» the forthcoming Electric Light Convention, 
to be held at Kansas City, owing to the announcement 
that Mr. Edison will deliver an address by phonograph. 
The subject of it is not yet made known. 
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Electrical Wire “ Stringing’ and Political Wire 
Pulling.—Says the New York Herald :—“It is a good 
time for English engineers to adopt a system of laying 
down the wires that will be a permanent success. The 
political interference in New York with the wires over 
there has cost that city hundreds of lives and hundreds 
of thousands of pounds.” 


The Telephone in Austro-Hungary,—On Saturday last 
the first trials were made by the united press of both 
cities of the new telephone lines between Vienna and 
Buda-Pest, with perfect results. 


How to Make Joints—We hear that repairs having 
been necessitated to an aerial electric light cable, 
recently erected by a West End electric light company, 
it was found that the cause of the low insulation 
was due to defective joints, the stranded conductor 
having been jointed in such a way that the ends of the 
strands projected, so as to pierce through the layers of 
India-rubber covering laid on to form the joint. The 
defects, we believe, were attributed to faulty manu- 
facture of cable, but the electrician of the firm who 
supplied the same, on examining the cable, found the 
cause to be that stated. We wonder if it will ever be 
the case that the truth of the penny wise and pound 
foolish adage will be admitted and proper expert 
supervision employed. 


The Institution of Electrical Engineers.—The first 
meeting of the New Year will take place on Thursday, 
the 9th inst., when the President, Dr. John Hopkinson, 
F.R.S., will deliver his inaugural address, 


Co-operative Telephones.—There is said to be a strong 
agitation growing up for co-operative telephones in 
large cities like Glasgow, Manchester and Bradford, 
owing, it is said, to the excessive charge made by the 
National Telephone Company. 


The Electric Lighting of Birmingham,—A company 
is in course of formation for the purpose of acquiring 
the power to supply electricity for two years on a 
central area of Birmingham, from the present holders, 
Messrs. Holmes and Vaudrey, electrical engineers of 
Liverpool, who will be appointed engineers of the 
company. 


NEW COMPANIES REGISTERED. 


African and General Exploring Company, Limited, — 
Capital £20,000 in £1 shares. Objects: To carry on 
mining and exploring operations, and to construct and 
maintain public works of all kinds, including sanitary, 
water, gas, electric light, telephonic, telegraphic and 
automatic supply works. Signatories (with 1 share 
each): John Eustace, 12, St. Donatt Road, New Cross ; 
Thos. Brown, 85, Hornsey Park Road ; ‘I’. Donald, 50, 
Antill Road, E.; C. P. Beale, 33, Wakehurst Road, 
Wandsworth; J. W. Nolan, 31, De Laune Street, 
Kennington Park; W. H. Holt, Sunny Bank, South 
Norwood; T. Hodge, 2, Park Villas, Albion Road. 
The signatories are to appoint the first directors; 
qualification £100 in shares, minimum remuneration 
£300 per annum. Registered 28th ult., by Hollams, 
Sons, Coward and Hawksley, Mincing Lane. 


Electrical Standardising, Testing and Training 
Institution, Limited,—Capital, £10,000 in £5 shares. 
Objects: To establish an institution, or institutions, 
where electric measuring instruments can be tested, 
calibrated or standardised. To test the efficiency of 
electric appliances or machinery, and also to test 
mechanically or electrically any metal, material or 
article. To report on new inventions or apparatus. 
To provide laboratories and testing rooms for public 
use, either with or without supervision or assistance. 
To manufacture any electrical or other instruments or 
apparatus. To establish schools or colleges for scientific 
education, and particularly for the sciences of elec- 


tricity, chemistry and electrical engineering. Signa- 
tories (with 1 share each): W. A. Pittman, 7, St. 
Helen’s Gardens, W.; J. Whitehead Heycot, Crouch 
End (electrical engineer) ; T. E. Towerson, F.C.S., 1, 
Portland Road, Finsbury Park; H. Linklater, R. 
Acock and J. Roxburgh, 117, Bishopsgate Street ; 
Oscar W. Seligman, 3, Moreton Gardens, South Ken- 
sington. Registered 31st ult., without special articles, 
by Messrs. Slaughter and May, 18, Austin Friars. 


Syndicate of Electrical Engineers, Limited.—Capital, 
£10,000 in £5 shares. The objects of this company 
are similar to those of the above company, the signa- 
tories for 1 share each beingalso thesame. Registered 
31st ult. by Slaughter and May, 18, Austin Friars. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ruston, Proctor and Company, Limited (agricul- 
tural, general, and electrical engineers).—The statu- 
tory return of this company, made up to the 3lst 
October, was filed on the 25th November. The 
nominal capital is £250,000 in £10 shares. 17,500 
shares are taken up, and the full amount has been 
called up, but 7,500 shares are considered as fully paid. 
The calls paid amount to £174,660, and unpaid to £340. 
Registered office, The Sheaf Ironworks, Lincoln. 


General Electric Company, Limited.—The statutory 
return of this company, made up to the 6th December, 
was filed on the 19th December. The nominal capital 
is £60,000, divided into 7,000 first preference, 1,000 
second preference, and 4,000 ordinary shares of £5 
each. 5,005 first preference shares have been taken 
up, and the fall amount has been called and paid 
thereon. Registered office, 71, Queen Victoria Street. 


Column Printing Telegraph Syndicate, Limited.— 
The statutory return of this company, made up to the 
14th December, was filed on the 20th December. The 
nominal capital is £10,000 in £50 shares. 169 shares 
are taken up, 100 being considered fully paid. Upon 
69 shares the sum of £12 10s. per share has been called, 
the calls paid amounting to £832 10s., and unpaid to 
£30.- Registered office, 5, New Bridge Street, E.C. 

Jensen Electric Manufacturing Company. Limited, 
—The statutory return of this company, made up to the 
5th December, was filed on the 2lst December. The 
nominal capital is £80,000 in £5 shares, but only seven 
shares are at present taken up, upon which no call has 
been made. 

Irish House-to-House Electricity Company, Limited 
—tThe statutory return of this company, made up to the 
4th December, was filed on the 27th December. The 


nominal capital is £100,000, divided into 19,900 ordi- - | 


nary and 100 founders’ shares of £5 each. Only seven 
shares are at present taken up, but no call has yet been 
made thereon. 


South of England House-to-House Electricity Com- 
pany, Limited.—The statutory return of this company 
made up to the 4th December was filed on the 27th 
ult. The nominal capital is £100,000, divided into 
19,900 ordinary and 100 founders’ shares of £5 each. 
Only seven shares have as yet been taken up, and upon 
these no call has been made. 

Yorkshire House-to-House Electricity Company, 
Limited.—The statutory return of this company, made 
up to the 11th of December, was filed on the 27th ult. 
The nominal capital is £100,000 in £5 shares, but only 
seven shares are at present taken up, and upon these no 
call has been made. 


United River Plate Telephone Company, Limited.— 
The directors have declared an interim dividend for the half year 
ending 30th September last, of 2 per cent. (being 2s. per share), 
free of income tax, payable on and after 15th January. 
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SCOTT’S PATENT INSTANTANEOUS FUSES. 


THESE fuses which are being manufactured by Messrs. 
Laurence, Paris and Scott, of Norwich, are intended 
to meet an objectionable feature of the ordinary tin, 
lead, or composition fuses which take time to act, 
having comparatively such a large mass, that the 
current they will take momentarily on a short circuit 
before fusing is much greater than that which will 
fuse them when tried through resistances. This fact 
has brought magnetic cut-outs into disrepute, as a short 
circuit in the single lamp leads invariably, with 
ordinary fuses, makes the magnetic cut-out in the main 
circuit go, sometimes the small fuse going and some- 
times not. 


These new fuses are made of high conductivity 
wire, extremely fine, of such small mass that the 
current through them on a short circuit never reaches 
anything like double what they will go at with a 
gradually increasing current. The No.1 fuse in which 
the wire is silver gilt, is intended to carry up to 15 
ampéres regularly, its fusing current, when gradually 
increased being from 2°25 to 2°6 ampéres, and when 
short circuited without appreciable resistance, through 
a magnetic cut-out, the latter must be adjusted to go 
at less than 4 ampéres, before it will cut out at the 
same time as the fuse. When short circuited through 
an ammeter, measuring up to 5 ampéres, the needle 
simply gives a slight kick: a larger ammeter is 
unaffected. Few people, with any regard for their 
instruments, would like to try this experiment with 
any other fuse in the market. 

Another characteristic of these fuses is the very good 
contact, the fine wire being soldered to the caps, and 
the caps making spring contact in three places on each 
cap in the fuse. boxes. The fuse itself, though very 
fragile, is of a material that is quite unaffected by the 
atmosphere, and is so supported and enclosed that it is 
practically indestructible except by an excessive current. 
It is very easily placed in the fuse box, and what is 
very important from a fire insurance point of view, 
there is not the same facility for replacing a broken 
fuse by any handy bit of wire as there is with the 
ordinary fuse with terminal screws. There is also the 
l-inch break, usually stipulated for in fire insurance 
rules. 


STORAGE BATTERY CARS IN AMERICA. 


THE Electric Car Company, which is exploiting the 
inventions of Mr. A. Reckenzaun and Mr. W. Wharton, 
is gradually extending its operations. A new line has 
recently been opened for traffic in Philadelphia. We 
take the following interesting description from an 
article by the special correspondent of the New York 
Electrical World :— 

On Thursday, December 12th, by invitation from 
Mr. Wm. Wharton, jun., president of the Electric Car 
Company of America, I accompanied several of the 
officers of the Lehigh Avenue Street Railway Company 
on an experimental trip of the former company’s elec- 
tric car. Start was made at the intersection of Lehigh 
Avenue and North Second Street; thence over three 


miles of track of the Lehigh Avenue Railway (double 
track road) to the corner of Ridge Avenue and North 
Thirty-second Street, passing through the northern 
suburbs of the city—between Kensington and Rich- 
mond—and past the pleasure grounds of Strawberry 
Mansion in Fairmount Park to the cemeteries and 
mammoth horticultural hothouses at the Ridge Avenue 
terminus. The ride was without mishap or delay, and 
throughout the trip the occupants of the car carried on 
conversation in ordinary tone of voice, no noise or jar 
arising from either the motors or trucks; and the 
mammoth car in which we rode moved gracefully up 


' and down the grades and around the sharp curves 


without jolting or apparent loss in speed. The maxi- 
mum grade is 5 per cent., 400 feet long. Other grades 
are, 3°7, 3-4, and 3 per cent., each 500 feet long ; the re- 
maining grades varying from 1 to 2 per cent. There 
are no appreciably level stretches. Close inspection of 
the motors while the car was in rapid motion, failed to 
show any sparking at the commutators or loud 
buzzing sound arising from the rapidly revolving arma- 
tures. The car used by our party is the largest of the 
six electric cars now ready for service. Its length is 
30 feet over all, the body being 22 feet long. Seats 
extend along the side of the car, and under each is an 
apartment for the accommodation of the secondary 
battery cells. The large car has two trucks, each sup- 
plied with a 15 H.P. electric motor. The small cars 
differ from the large car in point of construction and 
equipment as follows :—They are only 16 feet long 
over all, and have only one truck with two 10 H.P. 
motors suspended side by side. The power reaches the 
axles through worm gearing, which runs in oil within 
a suitable casing, and is noiseless and very durable. 
The large car has eight wheels, and the switch and 
brake is operated by a simple lever at either platform. 
The small cars have only four wheels ; and the switch 
and reversing brake occupy a part of the front and rear 
platforms. The apartments for the secondary battery 
cells under the seats of the small cars are the same in 
form and the modus operandi as those of the large cars. 
7 the cars are fitted up with incandescent electric 
ights. 

The system of handling the batteries is very simple 
and convenient. Tables are provided, mounted on 
wheels, which travel on cross tracks, and these tables 
have space enough for four cases or frames of batteries, 
which represent the number of exhausted and freshly 
charged batteries for one car. The top of the table is 
fitted with rollers and also with pinions, the end one 
of which can be turned by a crank handle, and which 
engage with a rack on the bottom of each battery case. 
The floor of the car under the seats is also fitted with 
rollers and pinions. When a car comes in from a trip 
the table containing the two newly charged cases of 
batteries is advanced to a convenient position, and the 
batteries being run out of the car through the end 
panels and through corresponding openings in the 
dash-board on to the table, it is shifted slightly, and 
the new set of cells is run in and automatically con- 
nected ; one man and a moment or two being all that 
is needed to accomplish this important feature of the 
system. The car building, which contains the power 
plant, is located as before mentioned, at the corner of 
Ridge Avenue and Thirty-second Street. It is built of 
handsome faced brick and well-seasoned oak, and is 
magnificently constructed throughout. The repository 
for the cars affords ample space for at least 100 cars to 
be housed at one time. The engine and dynamo room 
is 60 x 89 feet. The equipment of this department 
consists of an Armington and Sims engine of 100 H.P.; 
two incandescent dynamos of the United States Electric 
Light Company’s make for charging the batteries, and 
one 10 are light dynamo of the “ Ball” pattern used 
for illuminating the interior of the building and the 
adjacent grounds outside. 

The handsome switchboard in the engine and dynamo 
room deserves a more extended notice than I am pre- 
pared to give at this writing. Suffice it to say it 
automatically controls the charging at one time of the 
twelve sets (of 92 cells each) of batteries. 
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AND DYNAMOS.* 


By Dr. LOUIS DUNCAN, Johns Hopkins University. 


SOME years ago I pointed out the losses which occur in 
converters, and indicated a method for determining 
them,a method which has since been generally adopted. 
It consists briefly in putting the converter in a calori- 
meter and measuring the heat given out; together with 
the energy appearing in the secondary circuit. If w, 
is the loss and W, the energy in the secondary circuit, 
then the efficiency is 
Ww. 
+ W, 


In some of the determinations which have been made 
by this method the efficiency has been measured at a 
number of different loads. This is laborious and un- 
necessary. It is only necessary to know the loss at any 
one given load, when the efficiency at any other load 
may be calculated from this result, and from a measure- 
ment of the resistances of the primary and secondary 
circuits. The principal losses which occur in con- 
verters are due (1) to the reversal of the magnetism of 
the iron, (2) to the eddy currents in the iron, (3) to the 


heating of the primary and secondary coils by the’ 


current. 

As the E.M.F. in the secondary is practically con- 
stant, it is evident that the maximum number of lines 
of induction passing through the iron is also constant, 
since the rate of cutting these lines does not vary. 
This being the case, the losses due io the reversals of 
magnetism must be constant. As the E.M.Fs. in the 
little eddy circuits depend on the same factors as does 
that of the secondary, these E.M.F's. and, therefore, the 
losses due to eddy currents, will be constant. In a 
well-designed transformer the primary and secondary 
current vary in about the same proportion within a 
considerable limit. The total loss then can be put in a 
form, K + ©,’ k, where C, is the current in the 
secondary. If we determine the loss, then, for any one 
value of C,, we can separate this into the constant term 
K, and the variable term ©,’ /, k being calculated from 
the resistances of the primary and secondary circuits. 
for any other value of C,, say, ©,, the efficiency is: 

an ammeter in the primary circuit and observe the 
variation of the primary with that of the secondary 
current. In that case, if c! is the current in the 
primary corresponding to a current, 0!, in the secondary, 

We 

Finally, as in a well designed converter, there is 
ag gped no difference of phase between the primary 

.M.F. and current when the converter is fully loaded. 
the simplest way, although not the most accurate, to 
get the efficiency of a converter at all loads is to make 
measurements of e, and c, in the primary, and £, 
and ©, in the secondary at full load. The efficiency is 
by dividing the loss into a constant and a variable part 
and calculating as above. 

The same general statement holds with respect to 
constant potential dynamos. The mechanical friction 
loss in eddy currents and that due to reversal of 
magnétism are practically constant. The other im- 
portant losses vary as C*, and in fact we can take 0? R 
as representing the practically important part of the 
variable loss. One test will, therefore, allow us to 
determine the efficiency of a dynamo at any load, 
within the limits at which it would be used. If only 
asmall power is available it would suffice to simply 
measure the power absorbed by the machine, when the 


It would, of course, be better to put 


then the efficiency is: 


- The efficiency at any other load may be found 


* Electrical World. 


NOTE ON EFFICIENCIES OF CONVERTERS 


field is excited and the E.M.F. is that for which the 
dynamo is designed. 
For example, from tests made by the Franklin In- 
stitute on Edison and Weston dynamos, I take the 
following figures, the value of K being obtained by 
* subtracting the total electrical from the total mechanical 


energy :— 


Edison No.10 | Weston7 M. Weston 6 M. 
dynamo. dynamo, aynamo. 


K 


K K 
Full load 1:94 “82 *-66 
» 2°19 “87 37 
eve ove 2°17 84 “38 
9 tee ese 2°10 “86 


The horse-powers corresponding to these machines 
at full load were 36, 28 and 13, respectively, and it will 
be seen that the efficiency at any load could have been 
obtained from the value of K calculated from any other 
load, within a fraction of a per cent. 


PROFESSOR GALE THE DISCOVERER OF 
ELECTRIC TELEGRAPHY ? 


IN a cabinet in the Western Union telegraph office in 
this city may be seen the crude apparatus, his own 
handiwork, with which Samuel Finley Breese Morse 
made the first practical demonstration of his conception 
of recording signals by the action of electro-magnetism 
at a distance, the distance being not greater than 
across a large room. When the length of the wire was 
increased, the action was so enfeebled as to render the 
apparatus inoperative. Leonard A. Gale afterward 
suggested to Morse to wind his electro-magnet with a 
fine wire (of high resistance) and thus adapt it to the 
purpose for which it was intended, viz., the trans- 
mission of signals to great distances. 

But suppose Morse did construct a telegraph consist- 
ing of a stylus moved by electro-magnetism, which was 
exhibited in actual operation for days or weeks or 
months, was it a successful invention? Would the 
Western Union Telegraph Company purchase or use 
such a machine now? Did it not lack an essential 
ingredient which was necessary to its commercial use- 
fulness ? Did he go any further in principle, if he did 
in degree, than did Henry in 1831? It would seem 
that he was following a wrong principle, the principle 
of small resistance in his electro-magnet and a strong 
current of electricity ; and that the great discovery in 
the art of telegraphy was that of employing a high 
resistance in the electro-magnet, with a small core, and 
a corresponding diminution in the strength of the 
current required. This was accomplished by Gale, in 
his filamental, thread-like magnet wire, rendered 
practicable by the placing of the battery elements in 
series. With such a battery, the slender filamentary 
magnet wire, attenuated to the last degree of fineness, 
may be made to do its work through a circuit of 
hundreds of miles with a small expenditure of electric 
force. This was really the grand discovery in the art 
of electric telegraphy, without which it could not have 
become a practical art. 

Of course, the form into which the wire is coiled 
may be varied at pleasure ; it may be wound upon a 
cylinder or a horseshoe, or it may surround a galvano- 
meter needle. All these forms are old. The principal 
and great thing is the attenuated conductor, and its use 
in connection with a series of many cells. There may 
be a preference in the metal from which the attenuated 
conductor is made. Practice will evolve all these 
collateral advantages. 

We think we are not mistaken in saying that, but for 
this discovery, electric telegraphy never would have 
become a fact. We may suppose it to have been the 
discovery of Prof. Gale. It may not have been so; it 
may have been the discovery of Prof. Henry. But 


* In the report there is a statement that at full load there was 


considerable sparking, and the machine seemed overloaded. 
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whoever discovered it, it is undoubtedly the great dis- 
covery in the art of communicating intelligence to a 
distance by electricity. We have given amore detailed 
account of it, in order to illustrate what we mean when 
we raise the question whether the claimed invention of 
Morse was ever successful. He may have made a tele- 
graph that would record arbitrary signs, capable of 
being interpreted ; but was it a success, or was it a 
failure? Did it ever go into use? What was the 
object of all the experiments made by him and others ? 
Was it not to make an electric telegraph that could be 
successfully used by the public, and have a commer- 
cial value? Did he succeed in making such a tele- 
graph or in finding out, until Gale told him, the prin- 
ciple upon which it could be made? We do not so 
read the evidence. In view of the most recent deci- 
sions, Gale, and not Morse, is the man to whom we are 
indebted for the art of transmitting telegraphic signais 
to a sufficient distance to be of any practical utility.— 
The New York Electrical Engineer. 


ON POTENTIAL MAGNETIC ENERGY AND 
MEASUREMENT OF THE COEFFICIENTS 
OF MAGNETISATION.* 


By M. GOUY. 


THE mechanical action of magnets on isotropic sub- 
stances that are diamagnetic, or slightly magnetic, has 
often been turned to account for the measurement or 
comparison of the coefficients of magnetisation, these 
being supposed to be constant. In fact, the statement 
of the potential energy which serves to calculate this 
action is based upon this hypothesis. We propose, 
however, to render the theory rather more complete, by 
regarding these coefficients as varying with the mag- 
netising force, and to utilise experimental data for 
measuring these variations. 

We will suppose, in order to gain a definite idea, 
that we are considering a diamagnetic body. The mag- 
netisation induced being very feeble, any element 
having a volume, d v, of this body may become a mag- 
net, the axis of which takes a direction contrary to the 
magnetic force, F, of the field, the momentum of which 
is — KF dv, k being the coefficient of magnetisation, 
and a function of F. The motive force resulting on 
the element, dv, is the same as that which would be 
exercised on a permanent magnet, of the same mo- 
mentum and the same orientation. In order to calcu- 
late it, we will consider a similar permanent magnet ; 
its potential energy is M F, M representing its magnetic 
momentum. Consequently, the component parallel to 
x of the motive force will be 


oF 3 (F?) 


If, then, we designate by w the potential energy of 
the element under consideration, we get 


=- Pay, 


and the same for y and z. If the element takes such a 
path that F? takes the increment d (F*), W will be in- 
creased by — k d (F*) dv, k being always in relation 
to the value of F at the point considered. We get 
then finally 


w= -}k,F dv, (1) 
assuming that 


= kd (¥%). (2) 


The same formule apply to bodies that are slightly 
magnetic; they enable us to calculate the mechanical 
action if we have sufficient data concerning the field 
considered. 


* Comptes Rendus. 


km, Which in this case takes the place of the constant 
k, in the ordinary formula is the mean value of the 
coefficient of magnetisation, considered as a function of 
F*. We can easily see that this quantity is the one that 
is measured by Quincke’s hydrostatic method. We get 
the same result by another method, which is applicable 
to solids as well as to liquids and gases, and which I 
have employed for absolute measurements of the co- 
efficients of magnetisation. 

We suspend a vertical cylinder, with a section a, to 
the beam of a balance, and we measure its apparent 
variation in weight when its lower extremity is placed 
in a uniform field of intensity, F, the other extremity 
being in a field that is to all intents nil. A lowering, 
dx, of the cylinder increases its potential magnetic 
energy by — } %,, F* od x, according to formula (1)* ; 
the vertical force which is added to the weight of the 
body is therefore } %,, F? o, in C.G.S. units. Under 
ordinary conditions, it may amount to several score 
milligrammes, with water and diamagnetic liquids ; 
and several hundred milligrammes, with bismuth and 
solutions of salts of iron. Knowing the values of /,, for 
various values of F*, we can deduce from them the rela- 
tion of / to F, as, for instance, we deduce the true specific 
heats from the mean specific heats. The details of the 
experiments will be described in another paper. 


ON THE HEATING OF CONDUCTORS BY 
ELECTRIC CURRENTS. 


By A. E. KENNELLY. 


IV. 
On the Heating of Conductors Suspended in the Open 
Air Overhead. 


For these measurements nine wires were suspended 
about 6 feet (180 centimetres) from the ground parallel 
to each other, 1 foot (30 centimetres) apart, and sup- 
ported on glass insulators. The current was led 
through these wires in series, and the potential differ- 
ence between points on each wire a measured distance 
apart observed in the usual way. The tests were made 
on two successive days, four wires being tried at once 
on the first day and six on the second, one wire having 
the benefit of a second trial. They were in the shade, 
and the temperature of the air was 28° Centigrade by 
dry and 26° Centigrade by wet bulb thermometer. 
The weather was calm, but there were at times, par- 
ticularly on the second day, slight gusts and motions of 
the air not amounting, however, to a steady breeze. 
The effect of these disturbances on the temperature of 
the wires was so great that the readings were all very 
unsteady and difficult to observe. On several occa- 
sions the effect of increasing the current in the wires 
was not only neutralised, but even apparently reversed 
by an increased motion of the air. Consequently the 
results obtained have been much less reliable than 
those deduced from similar wires indoors. 

There can be little doubt that if the air out of doors 
were as tranquil as that in a closed room, the cooling 
of wires would differ in those places only in respect to 
radiation. This is, of course, seldom, if ever, the case, 
and the effect of the air’s motion in assisting convec- 
tion is very great. These results may fairly serve to - 
indicate the maximum temperature elevation overhead 
wires can attain in calm weather, but to what extent 
the convective loss of heat can attain in windy weather 
is not known, and is probably many times greater than 
that here determined. 

Fig. 8 shows the curves plotted from the observations. 
Owing to the variation in the readings, some little 
judgment had to be exercised in selecting the best 
mean values. Two of the wires were covered with 


* In fact, this potential energy, / w, undergoes the same varia- 
tion as if we transferred a thickness d « from the top to the 
bottom of the cylinder. 
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white cotton, one covered with braided and blackened 
cotton, while the remaining six were bare, soft copper 
wires, such as are generally used for overhead electric 
light conductors. The black covered wire is shown to 
have maintained about 25 per cent. less temperature 
elevation than the bare wire of equal diameter and 
conductivity. On the other hand, the white-covered 
wires Nos. I. and VII. in the figure were sensibly 
hotter than the corresponding diameters of bare wire, 
the elevation of No. VII. being about 10 per cent., that 
of No. I. nearly 50 per cent. in excess. This large 
excess in the latter case is, however, perhaps attributable 
to the fact, discovered in working out the results, that 
the conductivity of this wire was low and its behaviour 
may not have been reliable. 

The fact of the cooling of a wire being assisted by an 
insulating covering was pointed out on theoretical 
grounds by Prof. Forbes in his paper already alluded 
to. He showed that the greater radiating surface so 
obtained more than compensated, up to a certain thick- 
ness of coating, for the poor thermal conductivity of 
the insulator. It appears, however, that with these 
wires tested the white covering formed an exception 
to the rule, the surface being probably less favourable 
to radiation. 

Curves Nos. IV. and V. represent the behaviour of 
the same wire on the two successive days, and show 
the temperature elevation to have been about 7 per 
cent. less on the second trial, owing perhaps to the 
greater degree of movement in the air on that occasion, 
as already mentioned. 


Curves representing the estimated 
mean values of the convection at different 


temperat ‘evations of six bare copper wire: 7 
ded on poles out of doors in valu weather, J H 
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Fig. 9 gives the estimated best mean values of the 
convection for each of the bare wires at various tem- 
perature elevations. These have been obtained by 
deducting from the total energy per linear centimetre 
the radiated loss as determined from the measurements 
indoors and the difference is shown as convection in 
watts per linear centimetre. Owing to the great varia- 
tion noticed in the convection, they cannot be regarded 
as more than approximations, but as far as 40° Centi- 
grade of rise they appear to be nearly straight lines, 
with the exception of the smallest wire. The excess 
of convection over that found within doors is also 
practically proportional to the diameter of the wire. 
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Broken lines indicate bright copper. 

Full Black lines indicate blackened copper. 


10; 20°and 40°C. for bright and blackened, bare copper of 98% 
conductivity when suspended overhead on poles in calm weather. 
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Nor is it unreasonable that while with the convection 
in still air where the energy of displacement is entirely 
supplied by the wire through conduction, the diameter 
of the wire may not play a prominent part; yet when 
the energy of the moving air is supplied from external 
sources and the air passing round the wire carries off 
its heat, the increase of convection should depend upon 
the extent of the hot surface exposed, and hence be 
closely proportional to the diameter. 

The best mean values of the convection offorded by 
the experiments appear to be: 


0:00175+0:013d watts per linear centimetre per de- 
gree Centigrade elevation ; 


d being expressed in centimetres, so that the convec- 
tion from on overhead wire one centimetre in diameter 
would be eight times as great as within doors. Modify- 
ing the previous formula to these data, it becomes : 


d(maR, + 0-013 + 
an/ r (1 + 0-00388 T) 


Simplifying, for bright copper, m = 1, 


0 4dt 


and for blackened copper, 


1140QR,+74dt+t 
= 2°89 d : 
v 1 + T 


These formule involve the assumption, known to be 
inaccurate, that the radiation has the same value out of 
doors as within, the error involved not being large, 
and they can at best only fix the maximum elevation 
of temperature attainable in calm weather. By their 
use the following table has been calculated up to 1,500 
ampéres, although 300 ampéres was the strongest test- 
ing current. To the latter limit, however, the accuracy 
of the table in representing the heating as actually 


t 
30 


estimated from the measurement may be judged from 
the following comparison between observed and caleu- 
lated currents in the case of the four largest wires. 


5 degrees 10 degrees 20 degrees 40 degrees 
Centigrade. Centigrade. Centigrade, Centigrade, 


Ob- Caleu- | Ob- Caleu- Ob- Caleu- Ob- | Calen- 
served. | lated lated, | served. | lated. | lated. 


Diameter, 
inches. 


54 54 75 95 105 | 127 142 
72°5 72 . 101 145 142 | 195 196 
93 92 129 | 192 180 | 250 250 
155°5 | 123 ( 170 | 2545] 240 | 305 328 


Resumé of Results. 


Wires in wooden panelling heated by currents are 
cooled by conduction under complex numerical condi- 
tions. As the temperature of the wire and panel rise, 
radiation and convection come into play. No simple 
and precise law can be given for the limiting tempera- 
ture, but the limiting safe current approximately 
follows the diameter in sesquiplicate ratio, or in 
symbols the best empirical formula is 


3 
c= adi 


Also if the limiting safe diameter of an insulated 
panelled wire be such that twice the proposed full load 
upon it shall only raise its temperature 40 degrees 
Centigrade, then the best formula is ; 


d = 00147 


d being in inches and ¢ in ampéres ; or roughly, 


A bare wire in still air cools by radiation and con- 
vection. The radiation follows the law of Dulong and 
Petit. It varies with the surface nature of the wire, 
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and also, strictly speaking, with the surface nature of 
surrounding bodies. For practical purposes, however, 
the environment may be left out of consideration and 
the radiation of a bright copper wire may be multiplied 
by a coefficient which is 1:7 for a surface of thin 
shellac varnish and 2-0 for a varnish of lampblack and 
shellac. The convection for small differences of 
temperature appears to be nearly proportional to the 
temperature elevation, and depends, among other 
things, upon the form of the conductor. It also seems 
to increase slowly with the diameter of the wire, but 
more than this the measurements have not thus far 
determined. It may be taken approximately as 0:00175 
watts per linear centimetre of all wires for each degree 
C. of temperature elevation. 

A bare wire in air out of doors is subject to a very 
great increase of convective cooling even in calm 
weather. The convection excess over that indoors may 
be roughly taken as 0:013 x d watts per linear centi- 
metre per degree C. elevation in calm weather, d being 
the diameter of the wire in centimetres. 

A coating of black cotton of ordinary thicknes on a 
suspended wire reduces the temperature elevation, but 
one of white cotton seems rather to increase it. 


Table of current strengths (minima) which will elevate the tem- 
perature of bare overhead copper wires of 98 per cent. conduc- 
tivity, 5°, 10°, 20° and 40° Centigrade in calm weather, for any 
given diameter up to one inch. 


Diameter, 52 C, 10° 20° C, 40° C, 


Inch, | Cm. | Bright.| Blaek- | prignt,| Black | wright. | Black- | prignt,| Black- 


0°05 17 


0°50 268 | 282 374 | 393 | 621 548 | 719 | 761 
0°55 308 | 324 430 | 452 | 599 | 825] 873 
0°60 349 | 367 488 | 514 | 679| 714| 932] 990 
0°65 390 | 410 550 | 580; 762 | 802 | 1050 | 1110 
0°70 434 | 456 612 | 626 | 850) 893 | 1170 | 1240 
0-75 480 | 506 677 | 715 | 940 | 988 | 1296 | 1370 
0°80 530 | 556 745 | 786 | 1030 | 1080 | 1440 | 1510 
085 580 | 608 816 | 862 | 1130 | 1190 ae 
0:90 632 | 662 890 | 934 | 1230 | 1300 

0:95 688 | 720 960 | 1010 | 1840 | 1410 

1:00 740 | 780 | 1030 | 1080 | 1440 | 1520 


10 | 190 | 196 264 | 276 | 367 | 380) 506 | 533 
12 | 245 | 257 343 | 478 | 501 560/ 600 
14| 310 | 325 432 | 453 | 602] 632 | 877 
16 | 375 | 393 525 | 553 | 728 | 765 | 1000 | 1060 
18 | 443 | 465 625 | 660 | 870| 910) 1190 | 1260 
2:0 | 517 | 544 728 | 765 | 1010 | 1060 | 1400 | 1470 
2°2| 586 | 624 839 | 880 | 1160 | 1220 

2°4| 680 | 710 950 | 995 | 1300 | 1370 


This table is represented graphically by fig. 10. 


The Hatton Garden Robbery.—Mr. Henry Edmunds, 
of Messrs. Walter T. Glover & Co., makes the following 
suggestion :—“ The robbery of the postman in Hatton 
Garden suggests to my mind the desirability of some 
change in the manner of delivery of registered letters 
or packages containing valuables. I would suggest that, 
instead of the package being carried through the streets 
and taken to the addressee, the postman should merely 
deliver a sealed notice to him, and then he could pro- 
ceed to the nearest post-office and receive his property, 
after producing satisfactory proofs of identity. The 
addressee of valuable property would, of course, take 
proper precautions to insure the safety of it when in his 
own hands.” 


SUBMARINE CABLES. 


Ownep By Private Companies, 1889. 


Name of Company. "eee < Lengths N.M. 
African Direct Telegraph Company 7 2,743 
Anglo-American Telegraph Company 13 10,196°45 
Black Sea Telegraph Company _ ... see 1 346 
Brazilian Submarine Telegraph Company... 6 7,326 
Central and South American Telegraph Co. 9 3,178'11 
Commercial Cable Company ... 6 6,937°61 
Compagnie Francaise du Télégraphe de 

Paris 4 New York ... 4 3,409°34 
Cuba Submarine Telegraph Company 3 940 
Direct Spanish Telegraph Company 4 707°73 
Direct United States Cable Company ae 2 3,101°33 
Eastern and South African Telegraph Co... 9 6571 
Eastern Extension, Australasia and China 

Telegraph Company 22 12,958 
Eastern Telegraph Company eee 70 21,859°536 
Great Northern Telegraph 22 6,110 
India-Rubber, Gutta-Percha, and Telegraph 

Works Company .... 2 1227149 
Indo-European Telegraph Company 2 145 
Mexican Telegraph Company - 2 709 
River Plate Telegraph Company ... rae 1 32 
Société Frangaise des Télégraphs Sous- 

Spanish National Submarine Telegraph Co. 5 1,172°51 
West African Telegraph Company ... at 12 3,015°42 
West Coast of America Telegraph Company 7 1,698°72 
West India and Panama Telegraph Co. ... 20 4,119 
Western and Brazilian Telegraph Company 9 3,762 
Western Union Telegraph Company one 4 5,537 

Totals 247 107,546°405 


(Total length of conductors = 107,845°905.) 


OwneED BY GOVERNMENTS, 1889. 


Governments. | | ductors, 
Belgium ... ome oes an 2 54°25 278°50 
Brazil 19 19°288 36°019 
British America on a 3 200°0 200°0 
British India... 89 1,7140 1,7140 
Cochin China ... 2 7950 
Denmark... ind 47 192°372 568°998 
Dutch East Indies aes oon 1 31°31 31°31 
France... on 51 3,269°143 3,697°143 
Germany ... 43 1,579°328 2,876°627 
Great Britain ... 103 1,488°818 5,071°941 
Greece... 46 459°71 459°71 
Holland ... ae ra ee 20 59°02 79°97 
Italy 38 1,027°10 1,091°30 
Japan ne 1l 55°498 103°368 
New Caledonia ... sie a 1 10 10 
New Zealand ... 3 196°315 284°945 
Norway ... 236 230°62 230°62 
Queensland 13 162°35 165°05 
Russia (Asiatic) oe aes 1 70017 70°017 
Russia (European)... 8 212°68 236°24 
South Australia... 5 49°90 49°90 
Sweden ... 11 88°17 149°28 
Turkey (European and Asiatic) 10 331-66 33466 
Totals 798 12,523°779 | 18,770°318 
Government Administrations... 798 | 12,523°779  18,770°318 
Private Companies ose we. | 247 | 107,546°405 107,845°905 
Grand Totals... 1045. | 120,070°184 | 126,616,2 
| 


A Lengthy Conversation.—According to the New 
York Electrical Review, two gentlemen are reported to 
have quite recently carried on a protracted conversa- 
tion between Charleston., S.C., and Omaha, Neb., a dis- 
tance of about 1,500 miles. 
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ELECTRICAL REVIEW. 


NEW PATENTS-—1889. 


20186. “ Measuring or imetering electric currents, as used in 
houses, &c., for measuring the amount of current used.” H. W. 
Witson. Dated December 16. 

20218. “Improvements in telephone transmitters.” D. B. 
Morison. Dated December 16. 

20244. “Improvements in electric generating machinery for 
use in connection with the electric lighting of railway trains.” 
J. H. Hotmes, Dated December 17. 

20260. Improvements in electric semaphores.” F. Srrrze., 
C. WernepeEL, A. Reutuineer, M. J. Scuwartz, J. H. 
and J. Krizcer, sen. Dated December 17. (Complete.) 

20261. “Improvements in electric semaphores.” F. StrTzet, 
C. WEINEDEL, A. Reutuineer, M. J. J. H. 
and J. Krieger, sen. Dated December 17. (Complete.) 

20288. “Improvements in conduits for electrical conductors, 
and in the manufacture of the same.” H. B. Tarnam and J. 
TarHam. Dated December 17. (Complete.) 

20302. “ Electrically operated alarms.” T. G. Lovearove and 
J. W. Pecuin. Dated December 17. 

20311. “ Improvements in or relating to lightning arresters.” 
W. P. Tompson. (Communicated by the Westinghouse Elec- 
tric Company, United States.) Dated December 17. 

20318. “Improvements in electric clocks, also applicable to 
electricity meters.” A. Reckenzaun. Dated December 17. 

20326. “ Improvements in and connected with the field mag- 
nets of dynamo-electric machines.” G. Karr. Dated December 18. 

20387. “ An electric switch.” J. D. F. Anprews. Dated 
December 18. (Complete.) 

20393. “‘ Improvements in apparatus for lighting trains by 
electricity, and in the winding and regulation of dynamos for these 
and other purposes.” C.F. Jenkin. Dated December 18. 

20400. ‘‘ Improvements in apparatus for obtaining a record of 
the movements of indicators by means of electricity.” T. J. 
Murpay. Dated December 18. (Complete.) 

20486. “An improved system of distributing electricity by 
means of secondary generators in conjunction with underground 
conductors.” G. E. B. Prircnerr and H. R. Lowe. Dated 
December 20. 

20516 “Improvements in the construction of secondary 
batteries.” G. Dated December 20. 

20565. “ An arrangement of electric light for steamers’ chart 
table or for a reading desk.” C.H. Bett. Dated December 21. 

20582. ‘‘ Improvements in electric meters and indicators.” 
J. Erystern and S. Kornrrosst. Dated December 21. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1888. 


18825. “ Improvements in switches for use in electric circuits.” 
A.C. Cockpurn. Dated December 24. 8d. Consists of a method 
of arranging a compound switch or similar apparatus in such a 
manner that by its use the current in any number of circuits can 
be established or interrupted simultaneously by one movement of 
the hand. 3 claims. 


16129. ‘‘ An improvement in the contact makers of electrical 
alarms for doors and windows.” J. E. Lansarp. Dated Novem- 
ber 7. 6d. Claim: In electrical alarms for doors, windows, and 
like purposes, the combination with and adaptation thereto of a 
contact breaker, whereby the electrical circuit may be broken at 
each open window, door, and the like, without affecting other con- 
tact makers in the electrical circuit, said contact breaker being 
automatically released upon closing such door, window, and the 
like, substantially as described. 


18908. ‘‘ Improvements in electric arc lamps.” G. B. Goop- 
FELLOW and P. J. Dated December 27. 6d. Claim :— 
In electric arc lamps; the combination and arrangement with 
differential solenoids or differential electro-magnets of the jointed 
arms constructed and operating substantially as and for the pur- 
pose described and as illustrated by the drawings. 


18966. “ Improvements in or connected with telegraphic trans- 
mitters.” J. Timm. Dated December 28. 8d. Relates to a 
reversal transmitter for automatic signalling. 5 claims. 


18978. “An oblique meshed grid plate for storage batteries.” 
T.W.Busx. Dated December 29. 4d. Consists in the construction 
of grids having meshes entering the plate from each side at any 
suitable angle downwards and meeting within the plate, thus 
forming a longer passage through the grid. 4 claims. 


19058. “Improvements in electric batteries.” J. Y. Jounson. 
(Communicated from abroad by F. Gendron, of Paris.) Dated 
December 31. 8d. Consists more particularly in the construction 
and arrangement of the vessels and electrodes whereby the elec- 
tro-chemical action is enabled to take place under most advan- 
tageous conditions, as described. 5 claims. 


1889. 


2082. “ Improvements in or relating to telephone call boxes.” 
W. P. Tuompson. (A communication from abroad by A. Griffith, 
H. A. Burbank, and W. H. Jordan, of America.) Dated February 
5. 8d. The purpose of the invention is to provide mechanism 
which may be interposed between the telephone receiver support- 
ing arm and the driving shaft of the magneto, which will not in- 
terfere with all the usual operations of the telephone as at present 
carried out, and yet on the downward movement of the receiver 
arm on the hanging of the receiver thereon will cause, or permit, 
through the downward movement of said receiver arm, a second 
operation of the magneto to signal the central office, the proper 
electrical circuit connection, including the magneto and the 
central office annunciator, at such time being automatically 
established. 


6104. ‘Improvements in the manufacture of filaments for 
incandescent electric lamps.” H. H. Lake. (Communicated 
from abroad by J. B. Tibbits, of America.) Dated April 9. 8d. 
Claims :—1. The improved method or process of manufacturing 
filaments for incandescent electric lamps, consisting in saturating 
a carbon filament with a tungsten compound, and reducing such 
compound to metal tungsten, or incorporating with the carbon 
filament and coating the same with tungsten by electrolysis, sub- 
stantially as described. 2. The improved process consisting in 
electrically heating a carbon filament impregnated with a tungsten 
compound in an atmosphere of pure dry hydrogen obtained from 
the destructive distillation of a hydrocarbon, substantially as 
described and for the purpose specified. 3. The improved process 
consisting in impregnating a carbon filament with a solution of a 
tungsten compound, drying the same, and then subjecting it by 
means of electricity whilst in an atmosphere of dry hydrogen 
obtained from the destructive distillation of a hydrocarbon to a 
temperature at which the carbon becomes partially soft, sub- 
stantially as and for the purpose set forth. 4. The improved 
process consisting in regulating the electrica] conductive power 
of a carbon filament by alternately submitting the same to a bath 
containing a tungsten compound, drying the same, and then sub- 
jecting the same by means of electricity toa high temperature 
while enclosed in a chamber containing pure dry hydrogen pre- 
pared by the destructive distillation of a hydrocarbon, substantially 
as described and for the purpose specified. 5, A filament for an 
incandescent electric lamp composed of metal tungsten and 
carbon, substantially as described. 


6285. “Improvements in dynamo-electric machines and electric 
motors.” H. N. Prentice. Dated April 12. 6d. Consists in 
completely covering, encasing, or boxing in the armature wires 
and their connections preferably in the following manner :—In 
the armature ring, at the commutator end, is formed an annular 
groove, or recess, for receiving one end of a tubular casing which 
extends forward to beyond the connections of the armature wires 
with the commutator strips. The other end of this tubular 
casing is received in a recess or groove in a disc of insulating 
material mounted on the commutator forward of the attachment 
of the wires to the strips. At the other end of the armature ring 
is formed an annular groove or recess, in which is received the 
edge of a cap-piece, which extends over the armature wire at that 
end, and is provided with a central opening surrounding and 
tightly fitting the shaft. The main body of the armature is 
covered with felt or like material, and over this are placed bands 
or wires wound. 4 claims. 


6332. ‘ Improvements in connection with electric fuses.” W. 
H. Sco1tr and Laurence, Paris and Scorr. Dated April 13. 6d. 
Relates to the use for the fuse wire of metal of high conductivity, 
such as copper, silver, or silver gilt, enclosing it in little tubes of 
glass or earthenware with metal caps at each end, to which the 
fuse wire is soldered. In the fuse boxes are little clips, which 
when the fuse is inserted make good contact with each of the little 
metal caps on the fuse. 3 claims. 


9508. ‘ Improvements in arc lamps and in dynamos to be used 
therewith.” E.A. Sperry. Dated June 8. 8d. The objects of 
this invention are to provide a cheap, simple and effective lamp, 
and an improved dynamo for use with same. 38 claims. 


11019. “ Improvements in and relating to electric railways.” 
D. G. Weems. Dated July 9. 1s. 1d. Relates to a system of 
railways for the rapid transportation of passengers, by means of 
electricity, the main current of which is utilised to propel heat 
and light the train, and the invention consists in the constructions 
and combinations of elements, which, together, make up the system. 
31 claims. 


CORRESPONDENCE. 


High versus Low Potentials. 


There can be no doubt that a high potential is fatal 
to anyone receiving a shock from a wire carrying such 
a current. Of course, the potential necessary to pro- 
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duce death varies with the contact, a poorer contact 
necessitating a higher potential. It may be stated as a 
fact that a current of ;,th ampére passed through the 
body of a man will produce almost instant death. 
Therefore it follows that a man who had made such a 
contact if his resistance was only 1,000 ohms, would 
be killed by a potential of 100 volts. But to produce 
such a contact it would be necessary for him to plunge 
each hand in a vessel containing a liquid and connected 
to each pole of the dynamo. In practice, no such contact 
would occur. With dry hands graspitig the bare wires 
the resistance would be in the hundreds of thousands, 
falling rapidly as the hands were moistened to about 
20,000 ohms. It may be shown that it is very 
improbable that anyone should, accidentally, make 
such a contact with live wires, that if they were carry- 
ing less than 700 volts direct, or 200 alternating, he 
would receive any serious injury, and that potentials 
above these would be fatal. It is not necessary to go 
into the reasons why the alternating current is fatal at 
potentials so much lower than those for the continuous. 
It simply is, as has been shown by the direct experi- 
ments of several well-known scientific men. The next 
question is, “If high potentials are dangerous, has the 
Government any right to prohibit their use any more 
than that of railways, &c., which cause hundreds of 
deaths every year?” It cannot be denied that in all 
cases where the same effect can be produced by two 
means, the one cheap and dangerous, the other safe 
and costly, the government has always rightly exercised 
ils powers to compel the adoption of the safe method in 
all cases where its cost is not prohibitive. Cases in point 
are, the block system, the use of continuous brakes, of 
safety lamps, of tall chimneys, and many others. 

The only question remaining is, therefore, whether 
the cost of the low potential system is such as to 
prohibit its use for the purposes of supplying power and 
‘light. If such is the case, the use of high potentials 
must be permitted, if not, they should be forbidden. 

As regards cities, the question must be answered in 
the negative. Edison central stations have been 
running for many years in several large cities, and 
always successfully. In New York, for instance, 
though in competition not only with gas, but also with 
high tension companies, their dividends are increasing 
every year. Moreover, their whole system was volun- 
tarily placed underground, while the high potential 
companies have avoided that very heavy expense by 
running their wires on poles. High tension currents 
should, therefore, be prohibited in cities, as they are 
dangerous to life, and produce no desirable effects, 
either in lighting or furnishing power, which the low 
potential cannot do as well, and yet make the share- 
holders of its companies a yood return. As regards 
small towns and outlying districts, the question is 
harder to answer. There are no reliable data as to the 
efficiency of alternating plants. It is to be hoped that 
the Edinburgh Exposition will carry out its programme 
and furnish these. Meantime the advantages and dis- 
advantages of the two systems may be roughly com- 


pared. 

1. Low potential. Has dynamos of very high effici- 
ency. It is able to furnish power to storage battery 
companies. The motors also have very high efficiency 
(90 per cent.), a.d the furnishing of power is already 
in many stations the means whereby the chief profit is 
derived. The cost for insulation is extremely low. It 
is perfectly safe. No cost for transformers. The cost 
of its conductors is very heavy. 

2. High potential alternating dynamos of low effici- 
ency. It cannot be used for charging batteries. Its 
motors are very inefficient. Its transformers are very 
inefficient (as in most cases the transformer has to be 
large enough to carry much more current than it 
actually does on the average, and in such cases the 
efficiency falls off very rapidly). Very heavy cost for 
insulation. Dangerous to life. Cost of transformers. 
It reduces the cost of conductors between station and 
where it is used very considerably. 

It has been shown that high potential is not a neces- 
sity in cities. It remains to be seen if the single dis- 


advantage of heavy cost of conductors so far over- 
balances the numerous disadvantages of the high 
potential alternating system as to render the cost of the 
former prohibitive where the latter is a success. 


Reginald A. Fessenden. 
Orange, N.J., U.S.A. 


Diplomas. 


I certainly think that if the Societies of Civil, 
Mechanical and Electrical Engineers were each re- 
spectively to grant degrees in the same way as in the 
medical profession it would be of the greatest benefit 
to the public and to engineers for many reasons :— 

It would give the student some definite object for 
which to work, and prove his capacity to work. 

It would purify the ranks of engineers. 

It would bring the efficient men to the front. 

It would give engineering an internal organisation. 

These are difficulties I admit, but are they really 
unsurmountable ? 

L. R. Orr. 


Munro and Jamieson’s Pocket-Book. 


NumBeg or AccUMULATOR CELLS REQUIRED FOR AN INSTALLATION. 


In the first to fourth editions inclusive (not the fifth), 
as stated by “ Ajax” in his letter in the ELECTRICAL 
REVIEW of last week, the ms-statement he quotes does 
occur at the foot of page 368. Inthe /ifth and sixth 
editions, however, it has been omitted, and there appears 
instead, at the foot of page 368f, under the heading 
“ Accumulators,” “To determine the number of cells 
required to form the battery in any installation, the 
E.M.F. of the lamps must be divided by 2, and two 
cells added to the total thus found if 50 or 60-volt, and 
3 in the case of 100-volt installations.” There can be 
no doubt that if the word “ voltage” was substituted, 
as he suggests, for the word “ resistance” in the earlier 
editions the rule would be about correct. The word 
voltage is certainly preferable to electromotive force, 
since voltage means “the potential difference (P.D.) 
between the terminals of the lamp measured in volts ;” 
whereas, the words electromotive force are now gene- 
rally reserved for the total E.M.F. generated at the seat 
or origin of the power working an installation, such as 
the E.M.F. generated by the armature of a dynamo or 
or by a battery, and not merely the potential difference 
at their terminals. 

The resistance cold of ordinary incandescent lamps 
is about half that when hot at their normal C.P. (see 
Pocket-Book, page 389). and hence you can have a 
rough guess at the voltage required, if you assume that 
the lamps absorb a certain number of watts per candle. 

For Example.—If you measure the resistance cold of 
a lamp by a Wheatstone bridge and get 130 w, and 
assume that it is a 16 C.P. lamp requiring about 4 watts 


per candle; then, - = 65 hot; also 16 x 4 = 


64 P,, (total). 
P, X R = V? (see Pocket-Book, page 15.) 


Or YV 64 (watts) x 65 (ohms) = 65 volts (about). 


The lamp consequently requires, by calculation, a 
voltage of 65 (or half of the number representing re- 
sistance cold) and a current of about 1 ampére. There 
are, however, too many assumptions here for practical 
men, and consequently we shall feel much obliged to 
anyone who can give us a more reliable rule for finding 
the required voltage of wnmarked lamps ; also to any- 
one who will point out any mistakes in or practical 
improvements that should be effected upon the sixth 
edition of the Pocket- Book. 

Andrew Jamieson. 


December 30th, 1889. 
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